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OURSELVES. 

It is a general principle that the man 
who boasts is lost. Still, like swearing, 
boasting is once in a while permissible 
and even desirable, and we think that this 
is one of the occasions that we should seize, 
not exactly to boast, but to impress upon 
other people our own faith in the future 
and prospects of the ELECTRICAL REVIEW. 

We have found the last two years to be 
a period of unusual and continuous in- 


crease. The great activity of the electrical 
field, resulting in a condition of prosper- 
ity such as it has not enjoyed before for 
many years, has been reflected toward us 


in much the same measure that we have 
The 


result has been that, like other enterprises 


tried to picture it in our columns. 


in the electrical field, the ELEctricaL 
Review has grown and prospered and has 
found the necessity arising for enlarge- 
ment of its force, of its resources and of 
itself. To do these things properly necessi- 
tated increased room and better facilities, 
which we have found in our new offices 
described in our last issue. 

With this first number published from 
the new address, the ELEcTRICAL REVIEW 
takes pleasure in calling the attention of 
its friends and readers to certain minor 
changes in its typography, and an increase 
in the number of its reading pages, and to 
assure them that no effort will be spared in 
the future—as none has been in the past— 
to make this journal representative of all 
that is best in the broad field of the elec- 
trical arts and sciences. It is with no 
little feeling of thankfulness that we tes- 
tify to the kindly appreciation that we 
have found from our friends in these im- 
Without 


them it would have been impossible for us 


portant avenues of activity. 


to grow, and impossible for us to do as we 
intend to do—give them a constantly bet- 
ter and better return for their investment 
in money and good will with us. 

It will not, we hope, be considered im- 
proper for us to say here that it is pro- 
posed to make this journal the most rep- 
resentative and progressive exponent of 
its field printed in the world. This means 
no little hard work, but with the assistance 
of our friends in the electrical field we 
feel capable of making good the promise 
implied in the above remark, and shall 
spare no effort to extend the usefulness 
and multiply the resources of the ELEc- 
TRICAL Review for their behalf. 
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THE IMPORTANCE OF THE EXPORT 
MARKET. 


It is confidently expected that the full 
returns of the census of 1900 will show the 
population of the United States to be 
over eighty million people. Even with 
this enormous total, our population repre- 
sents less than one-seventeenth of the 
total number of mankind, and this may 
be looked at as meaning that wherever 
there is one person to be fed, clothed or 
surrounded with the various appliances 
of civilization in this country, there are 
more than sixteen others outside whose 
claims upon our attention grow more and 
more important as we become better able 
to satisfy the demands of the world out- 
side our own territorial boundaries. 

Considering the volume of exports with 
regard to population, the United States 
now occupy fourth place among the na- 
tions of the world, having exported, three 
years ago, goods to the value of $14.74 
In the 
same year the exports, per capita, from 
the United Kingdom were valued at 
$29.25, or a little less than twice as much. 
Both France and Germany exceeded the 
United States in the per capita values of 


per capita of their population. 


their exports. 

It is now practically conceded that in 
general adaptability for their uses in per- 
fection of electrical and mechanical de- 
sign, in simplicity and perfection of work- 
manship, the electrical manufactures of 
the United States are the best in the 
world. No stronger testimony to this ef- 
fect is possible than that offered by the 
action of municipal bodies in Great Brit- 
ain who have bought our apparatus, often 
at higher prices than they would have been 
charged in their own country, and, after 
careful and conscientious study of the var- 
ious systems offered, and, it is painful to 
say, most often in the face of bitter oppo- 
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sition at home. The fact that the major- 
ity of South American electrical installa- 


tions are supplied with British and Ger- 


man apparatus is one that can not be 
pleasant to the American manufacturer, 
but, to a certain degree, he has his own 
lack of appreciation of the vast market 
exterior to the United States to blame for 
It has been 
demonstrated in every line of industry 
that the high cost of labor in the United 
States is more than overbalanced by the 


this condition of affairs. 


enormous productive capacity of the in- 
telligent labor we enjoy, combined with 
the accurate and perfected machinery em- 
ployed in nearly all mechanical opera- 
tions. Notwithstanding that we pay 
more proportionately for work than is 
paid elsewhere, and that our raw mate- 
rials not infrequently cost us more than 
similar goods are sold for in other coun- 
tries, we are yet able to compete success- 
fully in the markets of the world with our 
manufactured products. The reason for 
this is two-fold; it is found in the high 
productive capacity of the American me- 
chanic and in the extraordinary perfec- 
tion of machinery and methods of manu- 
facture in this country. 

Even in view of all these facts our elec- 
trical manufacturers are only now waking 
up to the fact that outside of the country 
exists a market and a perpetual demand 
for products practically measured by the 
population of the world compared with 
that of the United States. Of course, it 
can not be urged or argued that the de- 
mand for manufactures in China, for ex- 
ample, is commensurate with the vast 
population of the country. At the same 
time nothing is more certain than that the 
increase of civilization and the exploita- 
tion of new ideas there will, in time, pro- 
duce a demand more and more in pro- 
portion to the numbers of the Chinese 
people. It is so elsewhere, and in Europe 
we find already the intelligent demand 
coupled with the ability to pay and pay 
well for what is wanted. 

Toencourage our exports two things need 
tobedone. Oneoftheseis to present strongly 
to all external centres of trade the advan- 
tages and perfections of American-made 
manufactured products, and the other is 
actually to create a demand for the better 
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class of goods in countries where such de- 
mand does not exist to-day. The method 
of securing export orders in France, for 
example, will naturally be entirely differ- 
ent from that adopted in India or China. 
In the one country we have intelligent 
appreciation and what may be called 
high consuming power ; that is, the necess- 
ity for using manufactured products such 
as electrical machinery, is already evident, 
and the people to-day are looking for the 
best that can be had in that line. In the 
other country they do not yet know that 
they need such things, and education must 
precede the work of the salesman. 

What we seem to need in the East, and 
in other little cultivated regions of the 
world, is a combination of the salesman 
and the missionary. While it is true that 
trade follows the flag, still trade can not 
always be extended by the direct and 
severe method of the Gatling gun and the 
twelve-inch shell. We need more than 
political or military ascendancy in a given 
region, perhaps much more than the “open 
door.” We need missionary effort on the 
part of manufacturers who are willing to 
send men and goods to distant countries 
in order that their inhabitants may learn 
the advantages and values of things of 
which they are to-day in absolute ignor- 
ance. We have much to learn from our 
European competitors as to methods of 
securing export business. We must not 
forget that the foot, the pound and the 
dollar are as foreign to the Russian as 
the verst, the pood and the copeck are to 
us. We should not forget that in China 
green things are unlucky and yellow 
things are for the sole use of the Emperor 
and his family. We can not expect the 
Sultan of Sulu to appreciate the advan- 
tages of the electric light which he has 
probably never seen. To sum it all up, 
we must use intelligent and well-directed 
effort to secure the business which is 
knocking at our door, metaphorically 
speaking, and craving admission to our 
markets—provided we are willing to un- 
dertake the slight task of approaching it 
in the way it is accustomed to being ap- 
proached. In no direction of effort and 
in no branch of manufacture are these 
truths more apparent than they are in the 


electrical arts. 
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THE WATER POWERS OF CANADA. 


To this day Canada, although three 
hundred and sixty-five years haye elapsed 
since Jacques Cartier sailed up the St. 
Lawrence in search of the coast of China, 
remains in many respects an undeveloped 
country. For all the years that it has 
been known and explored, and for count- 
less thousands of years before, its mighty 
rivers have rushed headlong to the sea 
wasting an uncounted total of power that 
must ultimately be available for all sorts 
and manners of industrial enterprises. 
It is only lately that due attention has 
been given to the magnificent resources 
of this character which the country pos- 
sesses, and now there is going on all over 
the provinces of Ontario and Quebec an 
awakening of interest in water-power 
stimulated by the capacity of modern 
electrical engineering to utilize and dis- 
tribute the valuable power of the many 
cataracts contained in that region. The 
St. Lawrence is partly—and_ every 
American must regret that it is not 
wholly—an international boundary line, 
and upon it and its tributaries some of 
the most notable developments have taken 
place. On the New York side, at Mas- 
sena Springs, a gigantic plant capable of 
producing 150,000 horse-power, is nearly 
finished. Further down the river, at 
Montreal, the Lachine Rapids plant has 
been.in operation for several years to the 
great satisfaction of all concerned in it. 
Nearby, at Chambly, on the Richelieu 
River, is another fine plant, developing 
12,000 horse-power, and further down at 
Three Rivers, is still another. At Que- 
bec, the falls of Montmorency, celebrated 
in verse and story, have lately taken on 
the less poetical but more utilitarian atti- 
tude of turning water-wheels and gener- 
ating electricity. These developments, 
as large as they are, have yet failed to ab- 
stract more than an insignificant per- 
centage of the vast energy that is running 
to waste in the multitudinous cataracts 
of Canada. It is merely a beginning 
that has been made and the future that 
lies before the happy region blessed with 
such prodigal gifts of Nature in the 
shape of an abundant and inexpensive 
power is almost impossible to foresee. 

It is pleasant to note that many of 
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these plants have been developed by 
American enterprise and that practically 
all of them have been made possible by 
the use of American-made machinery. 
Canada has fully waked up to the im- 
mense value of this variety of its natural 
resources. 
the inhospitable climate of the country, 


Against it may be placed only 


which, during certain months of the year, 
inevitably causes more or less trouble 
from ice in any hydraulic development. 
The fact that Canada has so appreciated 
its own resources should be an object 
lesson to certain regions equally well fav- 
ored with respect to natural power and 
comparatively blessed as regards climate 
and situation. 

For example, the state of Georgia con- 
tains as fine water-powers as are found 
anywhere on the Atlantic slope of North 
America. These powers are in a situa- 
tion practically ideal as regards climate, 
transportation facilities, and abundant 
labor. Already they are beginning to 
be developed, but on a scale incommensu- 
rate with their possibilities. 
fying to know that in New York state no 


It is grati- 


effort has been spared to take advantage 
of the extraordinary possibilities which 
nature has provided in the way of rapidly 
flowing and swiftly descending streams. 
New England is a country of water- 
powers, but so far there has been but little 
attempt to develop these electrically. On 
the Pacific coast, both of Canada and the 
United States, there are magnificent 
waterfalls simply awaiting a greater dens- 
ity of population in the country for a 
demand for their utilization as sources 
of power. 

There seems no reason to think that 
Canada will not eventually be a great 
manufacturing country, if cheap power 
and an abundance of raw material can 
make a country great in that direction. 





THE GUTTA-PERCHA SUPPLY. 

It is safe to assert that if all the pro- 
jects for new submarine cable lines were 
to be taken in hand at once, the supplies 
of gutta-percha available for insulation 
would prove seriously inadequate. But 
it is pointed out by Mr. Hawthorne Hill, 
in a contribution printed on another page, 
that many of the lines that have been pro- 
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posed are not likely to be undertaken soon, 
while some of them may never exist, ex- 
cept on paper. Meanwhile, it appears 
that every legitimate demand for gutta- 
percha is being met by the constantly in- 
creasing rate of production, though at a 
marked advance in cost, as compared with 
How 


long the native supplies will hold out is a 


the early days of cable building. 


problem, and nothing has been done in 
Mr. 
Hill, suggests, however, the possibility 


the way of forming plantations. 


that immense quantities may be concealed 
in the vast East Indian jungles, which 
remain for the most part practically unex- 
plored. 





It has been noticed before that men of 
science have no nationality. To put it 
another way, the animosities which exist 
between ordinary people of different races 
and nations have no place in the makeup 
of thetruly scientific and enlightened spirits 
who are the pioneers for the ever increas- 
ing industrial work of the world. Conse- 
quently nothing can be more pleasant than 
to chronicle the doings of an international 
assemblage of scientific men wherein the 
representatives of the various nations 
of the earth meet one another with 
the utmost amity and discuss matters of 
high importance with the greatest concord. 
Such a meeting is the International Con- 
gress of Electricians, held recently at the 
Paris Exposition, of which a full report 
appears elsewhere in this issue. In a 
way this gathering was noteworthy as 
bringing together a majority of the active 
spirits in electrical engineering of the sev- 
eral principal civilized countries of the 
world. The record of its deliberations 
may be read with interest, as they cover 
many of the more interesting questions be- 
fore electrical engineers to-day. 








Work on the equipment of the Manhat- 
tan Elevated Railway system in New York 
is rapidly progressing and it is expected 
that next Spring all of the lines will be 
in operation by electricity. By the middle 
of October two lines are confidently ex- 
pected to be in operation. Among the in- 
terestingadditions tothestationequipment 
of these lines is the moving electric stair- 
case or inclined elevator, which is now in 


243 


operation under test at the Fifty-ninth 
street station of the Third avenue line. It 
is expected that these inclined lifts will 
greatly popularize the “elevated,” espe- 
cially with women, who seriously object to 
climbing the stairs at stations. It is on 
this account that a large portion of the 
traffic of the elevated railway has been 
diverted to the surface cars, although the 
fact that the latter lines stop their cars 
at all intersecting streets is doubtless re- 
sponsible in a considerable measure for 
their popularity with shoppers, who do not 
wish to walk several blocks from an ele- 
vated station. The title of “Electric 


City,” which has been claimed at various 
times by various: municipalities in the 
United States would seem rightfully to be- 
long to New York after the immense elec- 
trical improvements now under way are 
completed. 





The wonderful extent to which the elec- 
tric motor is used as a source of directly- 
applied power is not appreciated by those 
unfamiliar with the modern machine shop. 
There is scarcely any tool which can not 
be economically and efficiently equipped 
with a direct-coupled electric motor. 
Where the source of current is at a water- 
fall and efficient transmission is attainable 
the cost of the power delivered at the tool 
and the cost of operating the tool are re- 
markably low. In such a case the belt 
user has to take a back seat. 








Woman’s favorite way of preventing 
linemen from installing electric light or 
telephone poles is to wait until the pole 
hole is dug and then to get into the hole 
and thus prevent the raising of the pole. 
A woman is pretty certain in her own mind 
that the workmen will not attack her or 
set the pole on top of her. The episode 
has become so common that in a New 
York newspaper recently three occurrences 
of the sort were chronicled in the ‘same 
issue. 








The latest use to which the trolley car 
has been put is as an adjunct to political 
campaigns. In Chicago, a trolley ride was 
given to all the Republicans in a certain 
ward, who were taken around in a train of 
highly-decorated trolley cars, accompanied 
by a band and the glare of red fire, At 
frequent intervals the motormen stopped 
the cars and political orators held forth 
from the rear platforms. 
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The Electric Light and Power Plant of 
the Lachine Rapids Hydraulic G Land Company. 


The Twelve Thousand Horse-power Hydraulic and Electrical Station That Lights Montreal and Furnishes 
Power to its Industries.—_A Great Canadian Plant Equipped with American Apparatus. 


BY CHARLES T. CHILD. 








It was just three hundred and sixty- 
five years ago that M. Jacques Cartier set 
forth from St. Malo, in France, on a voy- 
age in search of the Northwest Passage to 
China. Sailing into a mighty estuary he 
believed he had found the long-sought 
strait which would lead him to the waters 
of Cathay, and alcng it he sailed for about 
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sels sailing up the river, naturally marked 
the situation of a port of transhipment ; 
so, on the island surmounted by Mont 
Royale, at the foot of the long slant of 
seething water, grew up in time, first the 
village and then the city of Montreal, 
which is now the financial and commer- 
cial metropolis of Canada. 
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It was long ago proposed to utilize some 
of the great power that was running to 
waste in the rapids so conveniently sit- 
uated close to the boundary of the city. 
After several minor attempts had been 
made to seize upon part of the energy 
going to waste, a company was formed 
which proposed to develop, by means of a 
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600 miles. Long before he had reached a 
point so far inland he saw that he was 
sailing in one of the greatest rivers of the 
world, which he promptly named St. Law- 
rence, and finally his passage was barred 
by tremendous rapids, to which, possibly 
in derision, he gave the name of la Chine 
—China. 

In the great work of the colonization of 
Canada, which began shortly after the ad- 
venturous voyage of Cartier, Lachine Rap- 
ids, proving an obstacle in the way of ves- 


To the accident of the rapids barring 
navigation in the river the city owes its 
location; to the enormous water-power of 
the same rapids, as developed and made 
useful by electrical means, the city in the 
future will owe much of a tangible and 
material kind, since these rapids furnish 
it with inexhaustible power easily and 
cheaply developed, and applicable to all of 
the multitude of uses to which power is 
put in the multifarious industries of a 
modern city. 


wing dam and a dam perpendicular to the 
northern shore of the river, a considerable 
amount of power to be utilized by mills 
and factories directly on the site or within 
a radius of a few hundred yards, the power 
being transmitted by line shafts or wire- 
rope systems. This project languished 
until the success attending power trans- 
mission by electricity gave new life to it, 
and it was then taken in hand by a com- 
pany of sufficient financial strength and 


the project has been realized on a scale of 
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great importance and in a manner reflect- 
ing high credit upon the engineers em- 
ployed upon it. 

The general situation of the Lachine 
power development may easily be under- 
stood by reference to the accompanying 
sketch map, Fig. 2. The St. Lawrence is 
divided by a long, narrow island at a point 
above the city into two channels, in both 
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wheel, 54 inches in diameter and develop- 
ing normally, with 14-foot head, about 
300 horse-power. 

The wheels are set in flumes, the wheels 
resting on wooden floors communicating 
with the tail race by means of short steel 
draught tubes. 

The shafts of the wheels ascend through 
the flume and transmit power to the 
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Fie. 2. SketcH Map or LacHINE Rapips PowER DEVELOPMENT. 


of which the flow is exceedingly rapid un- 
der a fall averaging 20 to 25 feet per mile. 
The. two streams, taken together, are 
known as the Lachine rapids. It is in the 
smaller or northern of the two streams 
that the power development has been 
made. Parallel with the shore there has 
been erected a dam about one mile long, 
solidly constructed of crib work, ballasted 
with broken rock and filled with smaller 
materials, such as slag and clay, and cov- 
ered with stone. In the channel formed 
between this long dam and the shore, the 
distance between the two being about 1,000 
feet, the channel has been deepened, and 
across the canal thus formed is built a 
solid masonry dam upon which is located 
the power house. The total available fall 
varies up to about 16 feet and necessarily 
a very large amount of water is required 
to develop the great power produced by 
the 72 turbines of the installation. The 
forebay or upper part of the canal, formed 
by the two dams and the shore, is about 
4,000 feet long, 1,000 feet wide and 13 
feet deep, and through it the velocity of 
the water, under the full draught of all 
the wheels, is two feet per second. 

The turbine wheels are 72 in number, 
each being a vertical shaft, cylinder-gate 


dynamo shafts by means of crown gears 
and pinions. 

Secured to the yokes are sheet-iron pro- 
tectors which are easily movable, their ob- 
ject being to prevent the gears throwing 
oil on the floors, and, at the same time, 
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All of the hydraulic power work was 
done by the Stilwell-Bierce & Smith-Vaile 
Company, of Dayton, Ohio, who supplied 
and installed the wheels and their accesso- 
ries. By referring to Fig. 1 an excellent 
idea of the method of connecting the 
wheels and the dynamos may be had, this 
figure being a view taken from the middle 
of one of the wheel sections of the power 
house looking towards and into one of 
the dynamo rooms and showing two bat- 
teries of wheels and the shafts connecting 
them to two dynamos. 

The wheels are set in sets of six in two 
rows, all six of each set driving by bevel 
gearing a single shaft which is direct- 
coupled to the revolving field of one of the 
dynamos. A single governor controls 
the gates of all six wheels, the driving 
being accomplished by means of a wooden 
tooth gear on the wheel shafts meshing 
with cast-iron pinions on the horizontal 
line shaft which runs to the dynamo. 
Fig. 1 gives an excellent idea of the con- 
struction of the shaft bearings and the 
line shaft, the size and proportions of a 
portion of the gearing being well shown 
on the left hand side of the illustration. 

The governors used on the water-wheels 
are of two types; one is known as the 
Giessler electro-mechanical governor and 
is built by the Stilwell-Bierce & Smith- 
Vaile Company, of Dayton, Ohio. This 
instrument is shown on the left-hand 
side of Fig. 7. Its operation is exceed- 
ingly ingenious. A small ball governor 
operates electrical contacts so that if the 
wheels speed up contact is made which 
through a relay throws current from the 
exciter circuits into one side of a mag- 
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Fie. 3.—Snowrne Limit oF FREEZING IN THE LACHINE RAPIDS FOREBAY. 


a protection for the public and the em- 
ployees. 

There is no floor on the flume over the 
wheels so as to prevent all possibility of 
fire from a hot box or journal on the 
wheel shaft. 


netic clutch clutching a worm gear ar- 
rangement to the main line shaft and 
closing the gates of the six wheels. If 
the wheels run too slowly the other con- 
tact is made by the governor and a clutch 
on another side is thrown, connecting the 


- 








246 


same mechanism through gearing so that 
its motion is reversed and the gates are 
opened. The other variety of governor 
is also illustrated in Fig. 7% and is 
known as the Lombard governor, man- 


ufactured by the Lombard Water 
Wheel Governor Company, of Bos- 
ton, Mass. In this instrument the mo- 


tion of the governor proper controls a 
small and delicately balanced valve which 
in turn controls a larger valve admitting 
oil under high pressure to a cylinder, the 
piston of which is directly connected with 
the gates of its set of wheels. Pressure 
upon the oil is maintained by a pump 
forming a part of the apparatus and it is 
claimed that its action is exceedingly 
sensitive and at the same time astatic, 
the governor being dead beat in its char- 
acter and not “hunting” until a proper 
speed is found. 

A highly ingenious system of signals is 
used between the switchboard and the 
governor stations in the wheel rooms. 
When a machine is being brought into 
circuit signals are exchanged by means of 
colored lamps between the control table 
in front of the switchboard and the whee! 
station, these signals being wired on a 
system resembling that of the engine room 
telegraph of a steamship, so that a signal 
must always be repeated back to the send- 
er before it can be obeyed. This system 
as well as many other of the ingenious 
devices in use at the power house and sub- 
stations is the design of Mr. R. 8S. Kelsch, 
the general superintendent and electrical 
engineer of the company. 

The power house is a brick and steel 
structure 1,000 feet long and of varying 
widths; it contains three bays in which 
the dynamos are installed, and four long 
rooms such as the one shown in Fig. 1, 
in which the shafting and gearing of the 
wheels are placed. This construction 
enables the dynamo rooms to be shut off 
by doors from the gearing rooms and re- 
duces the problem of heating the building 
in Winter, which is a serious one, to its 
lowest terms. The heating is entirely 
electrical, each room being supplied with 
coil heaters. In all, the design calls for 
12 dynamos, each of 1,000 kilowatts, 
and of these eight are now installed and 
the other four are in process of construc- 
tion. The building is provided with a 
hand crane running its entire length; at 
the northern or shore end it is finished 
by a tower several stories in height, from 
which the transmission line takes its de- 
parture. 

Before proceeding further with the de- 
scription of the power house machinery, 
it is well to consider the peculiar condi- 
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tions surrounding water-power operation, 
in a Canadian climate. 

While the rapids never freeze, the 
water is encumbered with anchor ice and 
frazil. 

Anchor ice is ice that is formed on 
the bottom of the river. It forms in any 
water that is too swift to freeze over. It 
accumulates at considerable depths and in 
large quantities, when the temperature 
stays for any continued length of time 
from 10 to 20 degrees below zero. 

Frazil is composed of fine needles of 
ice, which are formed in water which is 
agitated, and will stick to any substance it 
meets with, like wood or iron, somewhat 
in the same manner as iron filings will 
stick to a magnet. It will not form in 
still water, nor under cover. 
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which aids in deflecting floating ice as 
far as possible into the river and prevents 
a large portion of it getting into the head 
race. 

During the past year, improvements 
have been made in the works, which it is 
hoped will entirely eliminate all further 
troubles from anchor ice. The wing 
dam has been raised so as to destroy the 
overflow. This will naturally reduce the 
current at the intake to a minimum. In 
addition to this, two or three sluices have 
been left in the wing dam which, should 
occasion require it, may be used for rid- 
ding the head race of any anchor ice that 
may be forced into the head race when the 
river above is completely blocked with ice. 

During the last Winter the company 
suffered no inconvenience from ice, al- 





Fic. 6.—FrrE-PuMPs IN THE LACHINE RApips PowEr-Hovse. 


The Lachine Rapids Company gets rid 
of the anchor ice by the fact of having a 
large wide and deep basin of still water 
which freezes over in the early Winter and 
prevents the formation of anchor ice and 
frazil. It is only therefore necessary for 
it to get rid of this ice, which is formed 
in the open waters above the site of its 
works. 

By reference to Fig. 3 it will be seen 
that the main dam upon which the power 
house is built, is provided with booms. 
The object of these booms, is to deflect 
floating material, chips, ete., down the 
forebay, through the waste weirs, into the 
tail race and thence down the river. They 
will also move shell ice that may be 
broken by the wind in the Spring or Fall. 

Owing to the situation at the upper 
end of the head race, the ice freezes 
across it, somewhat as shown by the dotted 
line in the map. There is a boom at- 
tached to the shore, at a point further up, 





though the works above referred to were 
not completed. Temporary sluices were 
placed in the then existing dam and any 
anchor ice that did come in the head race 
was got rid of by these sluices. 

So far as the Lachine Rapids plant is 
concerned, it has never suffered any 
inconvenience by freezing up the rack 
or wheels, which is the trouble with most 
water-power plants. The inconvenience 
that it first suffered was the choking up 
of the intake, thereby reducing the water 
and causing the drawing down of the 
head. 

Returning now to the power house, 
each battery of six wheels is direct-coup- 
led to a generator of the three-phase type 
having revolving fields, the machines 
having been built by the General Electric 
Company. These machines have 40 poles 
wound up with strap copper laid edge- 
wise, the fields absorbing up to 150 
amperes at 150 volts according to 
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res. 4 AND 5,—FRONT AND REAR VIEWS OF THE PRESENT TEMPORARY SWITCHBOARD IN THE LACHINE RAPIDS POWER-HOUSE—ELECTRIC 


HEATER SHOWN IN RIGHT FOREGROUND OF Fie. 5. 
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the load imposed upon the machine. 
Each is of 750 kilowatts capacity, run- 
ning at 175 revolutions per minute and 
generating three-phase currents at 4,400 
volts in each phase. The winding 
is of the usual wire-coil type and 
is arranged in one slot per pole per phase. 
The exciting current is led to the revolv- 
ing field by means of two broad cast-iron 
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tionally large and heavy commutators ; 
they are of a four-pole type and present 
no extraordinary features. There are at 
present two pairs of these exciters in the 
power house, each machine being able to 
take care of three dynamos. 

Figs. 4 and 5 show respectively front 
and rear views of the present temporary 
main switchboard, the former showing 














The Giessler Governor. 
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Each machine panel contains three 
knife switches, one in each phase, and al- 
ternating-current ampere meters as well 
as three-phase lamps used in bringing 
the machines into parallel with one 
another. The middle panel is the exciter 
panel. It will not be necessary to describe 
the operation of this board in any detail 
as it is shortly to be replaced by another 


The Lombard Governor. 


Fic. 7.—Two Types oF WATER-WHEEL GOVERNORS IN THE LACHINE RAPIDS PowEr-HovuseE. 


collector rings upon each of which four 
heavy carbon brushes bear. All of the 
field coils are connected together in series. 
All the wiring from the dynamos to the 
switchboard is under the floor, cables 
manufactured by the National Conduit 
and Cable Company, of New York city, 
being used for this purpose as well as for 
the large amount of underground con- 
struction on the transmission line and on 
the distribution lines in the city of Mon- 
treal and its suburbs. The exciters were 
formerly belted to a pulley on the dynamo 
shaft, each dynamo being furnished with 
one exciter ; this arrangement has been re- 
placed by groups of exciters collected in 
rooms, two to a room and each pair driven 
by an independently governed water- 
wheel. The exciters are of the General 
Electric Company’s standard type each 
giving 75 kilowatts at 150 volts when 
running at 660 revolutions per minute. 
The machines are compounded for con- 
stant voltage and are made with excep- 


one end of the controlling table. The 
board is in seven panels, each 36 by 62 
inches with subpanels of 28 by 36 inches, 
all mounted on slabs of blue Vermont 
marble two inches thick. Between each 
of the knife switches controlling the va- 


which will contain a different arrange- 
ment of apparatus. The alternating cur- 
rent indicating instruments on the face 
of the board were manufactured by the 
Wagner Electric Manufacturing Com- 
pany, of St. Louis, Mo., the three large 
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rious phases of the various circuits is a 
projecting marble slab one and one-half 
inches thick coming out from the face of 
the board about 10 inches and effectually 
obviating any danger of a short circuit 
caused by arcing at one of the switches. 


meters of the exciter panel being of the 
Weston type. 

The back of the board even in its pres- 
ent arrangement is of exceeding interest. 
The bus-bars are of copper cable covered 
all over with hard rubber tubing and 
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caps. There are two sets of these bars 
and any machine may be thrown upon 
either at will as may any of the transmis- 
sion circuits to the city. In this way 
practically any combination of machine 
and circuit can be made. The exciter 
fuses are made of aluminum sheet. Fig. 
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Fig. 6. These pumps are of the triplex 
pattern built by the Goulds Manufactur- 
ing Company, of Seneca Falls, N. Y., 
each having a capacity of 1,000,000 
gallons per day and operating up to a 
maximum pressure of 150 pounds per 
square inch. The pumps are driven by 














Fie, 9.—THE LacuINneE RAPIDS AND THE HEAD OF THE WING Dam, 


5 gives an excellent idea of the arrange- 
ment of the back of the present tempo- 
rary board, showing its construction in 
detail. As in other parts of the high- 
tension equipment of the station, men 
working on this board have wooden grat- 
ings to stand on and the utmost care has 
been taken to insulate thoroughly every 
part carrying the high voltage. On the 
new board which is to replace this one 
there will be no high-tension current on 
the face of the board. The switches of 
the knife type shown in Fig. 4 are op- 
erated by hooks on the ends of wooden 
sticks about four feet long, this being re- 
garded as better than providing each 
switch with handles. From this switch- 
board circuits are led to a distributing 
switchboard in the base of the tower at 
the front of the building. In the tower 
also are installed the lightning arresters 
which are of the Wirt 5,000-volt type. 
These are connected in delta between the 
three phases and each of the three wires 
of each circuit is also grounded through 
a lightning arrester thus securing very 
perfect and well distributed protection. 
All of the lightning arresters used are 
carefully tested and calibrated before be- 
ing put into position. 

The equipment of the main power 
house is completed by a machine shop 
driven by a five horse-power induction 
motor and sufficient to care for repairs 
on the station apparatus. In two of 
the bays of the power house are installed 
powerful fire pumps, well illustrated in 


“ 


a clutch from the rear end of one of the 
dynamo line shafts and are connected 
permanently with lines of hose and pipe 
led all over the large station. Water 
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The transmission line and substations 
are shown in diagram in Fig. 8. From 
the power house a line 32,000 feet long is 
laid to the main substation or distrib- 
uting station at the corner of McCord 
and Basin streets in the city of Montreal. 
Tapped off from this line at an inter- 
mediate point is a short line reaching 
another substation known as the Cote St. 
Paul station, wherein are installed two 
synchronous motors, each driving two 125- 
light direct-current are machines. 

At McCord and Seminary streets, in 
the city of Montreal, is located the 
substation, where the main switchboard 
of the company will be located, dividing 
the power up into various units, as occa- 
sion may call for. The switchboard will 
be, when completed, one of the finest in 
America. It will be contained in a fire- 
proof vault, which has just been con- 
structed. Wires will enter and leave this 
building underground. A fire-proof trans- 
former house will also be constructed ad- 
joining the sub-station, land for which 
has recently been acquired. 

The transmission line to the McCord 
sub-station consists of 12-three-phase lines 
—in other words, of 36 wires on the over- 
head part—all of them of No. 0 copper, 








Fic. 10.—LAYING THE CABLES UNDER THE LACHINE CANAL. 


pressure can be put on in a few seconds 
after an alarm of fire is given and the 
volume of water available is sufficient to 
drown out instantly any conflagration 
that may start in the power house. 


mounted on triple petticoat porcelain in- 
sulators carried on 4 by 4 inch wooden 
cross-arms on steel poles. These poles 
are built up of four steel angle-irons, riv- 
eted together with latticed strips between, 
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and are set securely in concrete, the poles 
being 29 feet highoutof theground. These 
12 lines are normally all operated in par- 
allel, though they can be sub-divided in 
any way desired. At the McCord street 
station this current is received by three 
180-kilowatt oil transformers having 
water-cooling pipes in the oil and trans- 
forming from 4,000 to 2,000 volts. There 
are also three, and one reserve, 250-kilo- 
watt transformers, working from 4,000 to 
2,300 volts, and arranged for water cool- 
ing or for self-cooling. Each sect of the 
transformers is at present controlled by a 
150-ampere General Electric Company’s 
oil-brake switch on the high-tension side. 
There are also three transformers 4,000 
to 225 volts, of 30 kilowatts each, of the 
self-cooling oil type, used as boosters, their 
secondaries being connected in series with 
the secondaries of the 150-kilowatt trans- 
formers described above. All of these in- 
struments are tested to 25,000 volts from 
coil to coil and from each coil to the case 
for 30 minutes before acceptance, all of 
the smaller transformers used in the work 
being subjected also to a similar test. 
They were built by the Wagner Electric 
Manufacturing Company, of St. Louis. 
The bus-bars at the sub-station are in 
duplicate, the lines connecting them 
through switches in each phase and high- 
tension “expulsion” fuses. Where the 
transmission line crosses the Lachine 
canal, at a point near the McCord station, 
it is carried under on cables made by the 
National Conduit and Cable Company, 
of New York, laid in a conduit under 
the canal at a depth of 33 feet below the 
water level. All lines enter and leave the 
sub-station in similar cables, and connect 
to double-throw switches by which any line 
may be thrown either to the power or 
lighting bus-bars. Every cable is in a 
separate duct everywhere in the sub-sta- 
tion in order to avoid, as far as may be, 
any danger of a short circuit which, under 
4,400 volts, would be highly destructive. 
This sub-station supplies 20 2,400-volt dis- 
tributing circuits which radiate all over a 
large district of the city, and also supplies 
one 4,000-volt circuit to a station known 
as the Imperial Electric Light and Power 
Company’s station in the eastern end of 
the city, where the current is used to oper- 
ate synchronous motors driving theelectric 
light machinery, and two circuits to the 
plant of the Standard Electric Light and 
Power Company, where one istransformed 
to operate two rotary converters feeding 
a 500-volt, three-wire, direct-current mo- 
tor circuit in the heavy business portion of 
the city, and the other operates a syn- 
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chronous motor for driving arc lighting 
and other dynamos. These 4,000-volt 
lines are tested at the sub-station through 
two sets of 30-kilowatt transformers in 
parallel with one another, but in series 
with the line, the amount of boosting be- 
ing 350 volts. 

The distributing system originally con- 
templated using oil-insulated transformers 
in manholes and having only the secondary 
system on pole lines in the city. For 
various reasons this has been changed so 
that now all of the transformers are on 
poles, generally in alleys, the underground 
conducting cables being laid up the poles 
to the transformers. It is probable that 
hereafter all of the transformers used will 
be of the oil type, though at preseat some 
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draulic and mechanical engineers. The 
present operative design of the plant and 
the design of the new features which will 
shortly be incorporated in it, as well as of 
ali the elaborate switchboard work that is 
in contemplation, is due to Mr. R. S. 
Kelsch. The company, whose official title 
is the Lachine Rapids Hydraulic and Land 
Company, Limited, is owned almost en- 
tirely in Montreal. In the future certain 
other large plans for water-power and elec- 
tric development will be carried out by the 
same concern, which has already formu- 
lated plans for a considerable extension of 
its work both in Montreal and elsewhere 
in the Province of Quebec. 


<> 


A Mexican Electric Power Plant. 








The work of constructing one of the 
most extensive power-producing plants in 











Fie. 11.—SoME OF THE LACHINE TURBINES WAITING TO BE INSTALLED. 


of the dry type are in use. Some trouble 
has been found in the operation of the sys- 
tem with water in the oil, which seems to 
be in a degree hygroscopic. By a new ar- 
rangement introduced by the superin- 


‘tendent this difficulty, it is hoped, has been 


obviated, at the same time the oil being al- 
lowed to expand with variations of temper- 
ature. Petroleum of 300 degrees fire- 
test is used as the insulating oil. On ac- 
count: of the extended nature of the city 
and the many trees it contains, the second- 
ary net-work is of unusual size. It is 
maintained at 110 volts and small indus- 
tion motors are fed at this pressure, the 
larger ones generally employing the 2,000 
volts current of the intermediate distri- 
bution. The load on the company’s sys- 
tem at present is about 75,000 incandes- 
cent lamps, and between 2,500 and 3,000 
horse-power in motors, both synchronous 
and induction. In general, flat rates are 
made, though there are some meter cus- 
tomers ; but the question of charges is one 
that is in a chaotic condition in Montreal 
on account of severe competition in the 
electric lighting industry there. 

The original engineering design of the 
plant is due to Messrs. Thomas Pringle & 
Son, and Mr. W. MclLea Walbank, hy- 


Mexico is now in progress in the 
State of Chihuahua, located on the San 
Juan branch of the Concho River. The 
company was incorporated several months 
ago, according to the laws of the United 
States, in the State of Illinois, with a 
capital stock of $1,000,000, gold, a former 
United States Consul at Chihuahua being 
the promoter. The undertaking includes 
the construction of a dam in the river 
named between the city of Peral and 
Chihuahua. This dam is to be 250 feet 
wide and 150 feet in height, which, it is 
believed, will form a lake in the valley 15 
miles long with an extreme width of three 
and one-half miles. The electric power 
generated by the waters of this lake will 
be transmitted to Peral, 40 miles away, 
and to Chihuahua, 80 miles distant. The 
system is so planned that connecting ca- 
bles can be run from the main lines in any 
direction, and whatever amount of power 
is desired by their enterprises can be de- 
livered at a reasonable cost. From 6,000 
to 10,000 horse-power has already been 
contracted for in the two cities directly 
interested. 
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Officers of the Edison Association of 
Illuminating Companies. 


The annual election of officers for the 
ensuing year of the Association of Edison 
Illuminating Companies, at Saratoga 
Springs, N. Y., September 6, resulted in 
the selection of the following-named gen- 
tlemen : 

President, John W. Lieb, Jr., New 
York. 
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and Hoyt Post, was appointed to prepare 
resolutions, later to be incorporated in 
the minutes, expressing the great loss to 
the association by the death of Mr. S. 
Dana Green. 

The Committee on Welsbach Light and 
Acetylene Gas was discharged from fur- 
ther consideration of the subject, the 
meeting evidently being of the opinion 
that the special interest in these subjects 
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A German Automobile Plow. 

United States Consul-General Guenther 
sends the following from Frankfort, Ger- 
many: On July 25 the motor factory of 
Oberursel, near Frankfort, exhibited in 
the presence of a number of experts its 
new alchohol plow locomobiles. The plow 
locomobile is a 20 horse-power one, and 
confidence is expressed by competent 
judges that coal can, in some cases, be sub- 





Group or DELEGATES TO THE RECENT CONVENTION OF THE ASSOCIATION OF EDISON ILLUMINATING CoMPANIES, AT SARATOGA, N. Y. 


Vice-president, A. W. Field, Columbus, 
Ohio. 

Treasurer, W. S. Barstow, Borough of 
Brooklyn, New York. 

Secretary, Wilson S. Howell, Newark, 
N. J. 

Executive Committee: John W. Lieb, 
Jr., president, chairman; Alex. Dow, 
Detroit, Mich. ; Charles L. Edgar, Boston, 
Mass. ; W. C. L. Eglin, Philadelphia, Pa. ; 
Samuel Insull, Chicago, Ill.; T. E. Mur- 
ray, New York, N. Y.; and as ex-officio 
members, A. W. Field, W. S. Barstow 
and Wilson S. Howell. 


A special committee, composed of 
Messrs. Samuel Insull, Charles L. Edgar 


had ceased for the time. An additional 
committee was ordered appointed, to be 
known as the Committee on Standard- 
izing of Switches and Similar Apparatus ; 
the duty immediately assigned to this 
committee being the correlation of the 
practice in respect of the smaller switches 
and cutouts used by the member compan- 
ies. 
Before adjournment a group picture 
was taken, which is reproduced in the 
ELECTRICAL REVIEW herewith. 

The association visited the General 
Electric Company’s works at Schenectady, 
N. Y., on Friday, September 7, and were 
most pleasantly entertained. 


stituted by alcohol, which can be procured 
everywhere and at low cost. The alcohol 
plow is said to have performed its work 
fully as well as a steam plow operated 
simultaneously. The problem of using 
alcohol for power purposes has been solved 
by the motor factory in evaporating de- 
naturized alcohol of 90 degrees. The con- 


struction and operation of the motor is, 
after this gasification, the same as thatof a 
gas motor. The machine uses about a pint 
of alcohol an hour for one horse-power. 
It is claimed that the operating expense 
is 25 per cent lower than that of steam 
plows. 
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The International Electrical Congress at the 
Paris Exposition. 


Complete Report of the Meetings of the Five Sections, with Papers Read and Discussions.— 


List of Those Present. 
BY C. L. DURAND. 











The Electrical Congress of 1900 was 
formally opened on August 18, in the 
Palais de Congrés at the Paris Exposi- 
tion. A large number of delegates were 
present, representing English, American 
and European electricians. The large 
tribune at one end of the hall was occu- 
pied by the official delegates of the dif- 
ferent governments and scientific soci- 
eties. 

The congress was presided over by M. 
Mougeot, sub-secretary of state of thePost- 
al and Telegraph Department. M. Mou- 
geot delivered an address in which he ex- 
pressed the pleasure given to him by the 
honor of presiding at the opening meeting 
of the congress. He realizes what emi- 
nent men compose this body, and that 
they are the disciples of science, which 
is the pioneer of civilization, and of which 
electricity is one of the most marvelous 
applications. He welcomes the foreign 
members who have come to Paris, and sa- 
lutes them in the name of the French 
Republic. The address of M. Mougeot 
“was warmly applauded. 

M. Mascart, president of the organiza- 
tion committee of the congress, deliv- 
ered the principal address of the session, 
which is given in extenso as follows: 


ADDRESS OF M. MASCART. 


The organization committee has a particu- 
larly agreeable duty to fulfill—that of ex- 
pressing its profound gratitude to our for- 
eign colleagues for the zeal with which they 
have come in such great numbers in response 


to its invitation. We hope that this con- 
gress, in bringing together the scientists and 
engineers of the different countries which 
have directed their efforts toward the prog- 
ress of electricity will contribute to strength- 
en the ties of friendship formed in the prev- 
ious reunions and to create new relations 
among them. 

The applications of electricity extend, at 
the present day, to nearly all the branches of 
human activity. At the beginning of the 
century, Napoleon, then First Consul, after 
having assisted at the experiments of Volta 
before the Institute of France, expressed the 
opinion that this department of physics ap- 
peared to lead the way to great discoveries. 
No prediction has been more completely 
realized. The discoveries which have fol- 
lowed each other since that time present a 
unique character in the history of human in- 
telligence. 

The first task was to put in evidence the 
principles and laws of electric currents; this 
was accomplished in 30 years by the work 
of Oersted, Ampere and Faraday. At the 
same time, Davy showed, by memorable ex- 
periments, the resources which were to be 
found by chemistry, Jacobi founded the im- 
portant industry of galvanoplasty, and the 
discovery of Arago of the magnetization of 


iron by electric currents gave birth to the 
electric telegraph. 

The utilization of the new agent for mo- 
tive power and the production of currents by 
mechanical means made much slower prog- 
ress. If the problem was solved in princi- 
ple, the practical solutions offered the great- 
est difficulties. For some special applica- 
tions, the alternative direction which the 
movement of mechanical organs gives natu- 
rally to induced currents did not present any 
serious difficulties, but it was desired espe- 
cially to rectify these currents to preserve 
the same direction at the exterior of the ma- 
chines, by analogy with those given by the 
pile of Volta, and the second third of the 
century did not suffice to find a solution en- 
tirely satisfactory. 

It was then that the little machine, too 
much ignored, of M. Paccinotti, and the in- 
vention of the industrial dynamo of M. 
Gramme, opened an entirely new route. 

The spectacle which we have before our 
eyes to-day belongs to the domain of the 
marvelous. In place of the small laboratory 
apparatus and the cumbrous material of the 
voltaic batteries, we see machines of all 
dimensions, capable of performing the most 
delicate operations and of absorbing the 
work of the most powerful mechanical mo- 
tors with an ease which defies all compari- 
son. The entire industry is thus trans- 
formed. 

The forces in reserve in nature find every 
where a better utilization. The rivers, tor- 
rents, cascades are put to use by electricity 
for the needs of man, either on the spot or 
at great distances, and the immense re- 
sources which were before lost are now uti- 
lizable. If the lovers of solitary landscapes 
may regret, at times, that the industry in- 
vades the wild or graceful valleys and takes 
possession of picturesque sites, these com- 
plaints can not be justified when compared 
with the benefits to the human race. 

Electricity has made also a veritable revo- 
lution in the industry of transportation. It 
multiplies the relations between the inhabi- 
tants of cities and the communications be- 
tween different localities. In a neighboring 
country (Switzerland), so beloved by tour- 
ists, it conducts to the most elevated peaks 
the visitors desirous of enjoying, without 
fatigue, the grand aspects of nature. 

At the exposition of 1881 William Sie- 
mens showed us, for the first time, a curious 
experiment upon the refining of iron in a 
crucible between the carbons of an electric 
arc. The operation was made upon only a 
kilogramme of matter and one could scarcely 
predict that this electric furnace had so 
great a future before it. 

The powerful means offered by electricity, 
industrially produced, has been taken advan- 
tage of by chemists for the economical pro- 
duction of aluminum and the rare metals, 
for the refining of copper, the direct forma- 
tion of different substances, and the forma- 
tion of a series of new bodies, to such a de- 
gree that one of the masters of the science 
was enabled to say: “The science of inorganic 
chemistry, which appeared to pe finished, is 
only in its beginning. In this domain, also, 
science has rendered to industry, with usury, 
the services received from it.” 

Electric lighting no longer needs to demon- 
strate its special qualities in order to con- 
quer the public favor; it develops constantly 
every day, and the exposition shows us with 
what magical effects this light adapts itself 
to the most marvelous effects of decoration. 
Electricity may even claim to have been the 


origin of one of its most recent rivals, the 
acetylene light, whose place is not yet well 
determined in the general economy. 

For the exchange of human thought, the 
telegraph and telephone make continual 
progress from day to day. The increase of 
transactions has led to the invention of the 
most ingenious methods for multiplying the 
capacity of the lines and for utilizing the 
same wire for the simultaneous transmission 
of several messages, in the same or in con- 
trary sense, leaving to the receiving appara- 
tus the care of separating the signals in 
their proper circuits. 

Metallic conductors have even been sup- 
pressed, entrusting to the air the care of trans- 
mitting the electric waves. Shall we see the time 
when the atmosphere, thus charged with an 
electricity quite different from that of 
storms, shall be traversed in all directions 
by artificial waves, invisible messengers, 
without disturbing each other, in the same 
manner as the rays of light which propa- 
gate themselves in the ether? 

But the telegraph no longer suffices for 
the somewhat feverish activity of our time. 
The telephone itself causes considerable im- 
patience and becomes powerless for very 
long distances. But now words are in- 
scribed upon a steel wire, which repeats them 
in turn; soon we shall have telephonic re- 
lays which will permit the transmission 
across the continents of commercial mes- 
sages and we will aiso hear the voices which 
are dear to us. What remains to be de- 
sired, if not to see at a distance? In spite 
of the complaisance of electricity, it would 
be perhaps too mucun to ask of it a miracle 
of this kind. 

I have only been able to indicate in the 
main lines the principal applications of elec- 
tricity. There remain to be mentioned the 
results obtained in physiology and medicine 
where the use of currents of high frequency 
has not said its last word; also the properties, 
yet mysterious, which are presented by the 
rays emitted by Crookes’ tubes and by cer- 
tain chemical compounds. In this field of 
investigation there remains a great deal to 
be done, and our present views of the con- 
stitution of matter will no doubt be singu- 
larly modified by this research. 

Such is the immense domain in which you 
will necessarily be obliged to make a choice 
for your deliberations. At the time when the 
century arrives at its close, it is allowable 
to cast a backward glance over the route 
passed over. The most eminent minds have 
applied their genius to the study of elec- 
trical phenomena, and an army of engineers 
has followed to turn them to practical ac- 
count. 

Electricity has penetrated into every in- 
dustry, suppressed distances, crossed the 
oceans and united nations; it will play an 
essential role in the realization of the gen- 
eral dream of bread and fraternity which 
ferments among all the civilized nations. 
An entire century for the accomplishment of 
this work seems a great deal for the contem- 
poraries, but it is very little in the history of 
humanity. When our descendants are called 
upon to judge the nineteenth century, they 
will feel, no doubt, a sentiment of surprise 
and admiration in admitting that so many 
things have been accomplished in one cen- 
tury. 

Permit me to terminate by a personal re- 
membrance. In 1881, not far from this 
place, was held vhe first congress of electric- 
ity, which united the most illustrious savants 
of the entire world. It is not without emo- 
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tion that I recall that many of their number 
have disappeared, and I wish to renaer a 
testimony to their memory. There were 
seen among others: for Germany, von Helm- 
holtz, Clausius, Kirchhoff, Du Bois Reymond, 
Wiedemann; for Great Britain, Spottis- 
woode, Hopkinson, Hughes, William Sie- 
mens; Mach, for Austria; Rossetti, Govi, 
Ferraris, for Italy, and many others, the list 
of whose names would be too long. 

In the celebrated Commission of Units, that 
areopagus was presided over by J. B. Dumas 
with an authority and a distinction that 
imposed respect. He appeared to us like the 
last representative of a former generation, 
that of the great founders of the science, 
whose names were, for us, surrounded with 
a kind of aureole. It is due to a general 
spirit of conciliation and to the common de- 
sire to carry out a useful work that, under 
the influence of Dumas, the commission fin- 
ished by a unanimous vote of the resolu- 
tions which have rendered such great serv- 
ice to science and industry. 

I should like to open the present congress 
under the auspices of the congress of 1881, 
henceforth historic, in expressing the con- 
viction that to-day, as then, your delibera- 
tions will be inspired by the same sentiment 
of conciliation, of concord and of sentiment 
of the public good. 


The address of M. Mascart was warmly 
applauded. A recess of ten minutes was 
then taken in order to allow the members 
of the congress to confer as to the organi- 
zation of the executive committee. When 
again assembled, the following list was 
proposed and unanimously adopted: 

President, E. Mascart; vice-presidents, 
for France, MM. Moissan, H. Fontaine 
and Gabriel; for Germany, Herrn Pro- 
fessors F. Kohlrausch and Dorn; for 
England, Professor Perry and Sir Will- 
iam Preece; for Austria, Professor Jullig ; 
for Belgium, Professor Eric Gérard; for 
the United States, Messrs. Carl Hering 
and A. E. Kennelly ; for Hungary, Mr. E. 
de Fodor; for Italy, Signor Columbo; 
for Russia, Professor Chatelain; for 
Switzerland, Colonel Turretini; general 
secretary, M. Paul Janet; reporting sec- 
retary, M. E. Hospitalier. 

The presidents of the different sections 
were then proposed and adopted: 


Section 1. Scientific methods and 
measuring apparatus. M. Violle. 
Section 2. Sub-section A; Production 


and mechanical utilization of electricity, 
M. H. Hilairet; Sub-section B, Electric 
lighting, M. Hippolyte Fontaine. 

Section 3. Electrochemistry, M. Mois- 
san. 

Section 4. Telegraphy and telephony, 
M. Wunschendorff. 

Section 5. Electrophysiology, M. d’Ar- 
sonval. 


M. Mascart then took the chair and 
read a telegram from Lord Kelvin ex- 
pressing the regret he felt at being kept 
away from Paris by reason of ill-health, 
and expressing his best wishes to the 
International Congress of Electricians. 
It was decided to send a telegram of 
thanks and of respectful sentiment to 
Lord Kelvin in the name of the assembly. 

The president announced that besides 
the five sections indicated on the pro- 
gramme, there had been formed a com- 
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mission of the official delegates of the 
governments to examine propositions of 
international interest which will be trans- 
mitted to it by the various sections; this 
arrangement was applied at the Chicago 
congress. 

The meetings of the sections are to be 
held, commencing Monday, August 20, 
at the building of the Société d’ Encour- 
agement, at Paris; the fourth section, 
however, will meet at the building of the 
Société de Horticulture. An extensive 
programme of excursions and visits has 
been arranged for. On the 20th of Aug- 
ust, Prince Roland Bonaparte is to give 
a reception to the members of the con- 
gress. The members are to make visits 
to the exposition and to various installa- 
tions in or near the city. 

The papers which are to be read at the 
different sections of the congress will be 
distributed in advance, in order to facili- 
tate the discussion. The following is list 
of the papers to be presented: 

Electromagnetic Mechanisms, Professor 
S. P. Thompson. Quantities and Units, 
M. Hospitalier. Photometry, M. Violle. 
Induction Generators and Compounding 
Alternators, M. Maurice Leblane. Recti- 
fiers and Rotary Converters, M. P. Janet. 
The Use of Condensers, M. P. Boucherot. 
Current Collectors for Railways, M. 
Postel-Vinay. Electric Lamps, Profes- 
sor A. Blondel. Electrochemical Depos- 
its, M. Bouilhet. Furnaces Used in Mak- 
ing Calcium Carbide, General Sébert. 
Wireless Telegraphy, Professor Blondel 
and Captain Ferrié. 


SESSION OF MONDAY, AUGUST 20. 


Section 1—Scientific Methods and 
Measuring Apparatus. The session was 
opened at 9.15 a. M. M. Violle, presi- 
dent, being absent, his place was supplied 
by M. Cornu, member of the institute. 
The following vice-presidents were nomi- 
nated and unanimously elected: Messrs. 
Arnold, Aryton, de Chatelain, Crova and 
Kennelly. After reading the list of mem- 
bers inscribed for the session, M. Cornu 
read the list of communications an- 
nounced, as follows: M. Arnoux: On 
Cadmium Standard Cells. M. Blondel: 
Oscillographs. M. Gino Dompieri: Deci- 
mal Time System. M. Hildburg: Dis- 
symetric and Irreciprocal Conduction. 
M. de Hoor-Tempis: Experiments with 
Dielectric Bodies. M. Kempf-Hartmann: 
Measure of Frequence of Alternating 
Currents. Major John Millis: Photo- 
metry of Colored Light. M. Constantin 
Perskyi: Telephotography. M. de Rey- 
Pailhade: Upon the Advantages of 
Adopting New Units Based Upon a Unit 
of Time Equal to 1-100,000 part of the 
Mean Solar Day. M. Weyde: On the 
Mechanism of Electricity. M. Zenger: 
On the role which is played by galvanic 
electricity in electrotechnics. 

M. Cornu remarked that it would be 
of great utility to cut as short as possi- 
ble, the discussion relative to units, which 
might absorb the whole time of the ses- 
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sion. M. Hospitalier proposed the nomi- 
nation of a committee to study the ques- 
tion of units, and present a report at Fri- 
day’s meeting. This proposition was 
adopted and M. Hospitalier was charged 
with preparing a list of members of this 
committee. 

It was decided to postpone the reading 
of the papers until the following day. M. 
Cornu gave some explanations as to the 
system proposed by M. Rey-Pailhade on the 
advantages of adopting new units based 
uponaunitof timeequal to 1-1,000,000 part 
of the mean solar day. The examination 
of the question was referred to the Com- 
mittee of Units. M. Hospitalier pre- 
sented the following list which he had 
prepared for the Committee of Units: 
Messrs Ayrton, Great Britain; De Chate- 
lain, Russia; Dorn, Germany; De -Fodor, 
Hungary; Gerard, Belgium; De Hoor 
Tempis, Hungary; Hospitalier, France; 
Lombardi, Italy, and Kennelly, United 
States. The list was unanimously 
adopted. 


M. Cornu asked if any of the members 
wished to make any communications, M. 
De Chatelain asked M. Cornu to take the 
floor. Mr. Cornu said: “As photometry 
necessarily demands the distinction of 
the radiations which constitute the light 
emitted, it is important to define the law 
of distribution of colors in the spectrum 
of the light to be considered, because it 
is upon that distribution which depends 
the measure of intensity of each color.” 
He took the occasion to protest against 
the interpretation given in the last few 
years to the normal spectrum, the word 
normal appearing to express a unique 
and decisive property which is necessary 
in making a choice of colors classed ac- 
cording to their length of wave. This 
law does not recommend itself by any spe- 
cial advantage except that it corresponds 
to the mode of measurement which is the 
most precise at present for determining 
the wave lengths (4). There would be 
an infinity of arbitrary laws for repre- 
senting these, which would be more or less 
advantageous according to circumstances. 

1 


For instance, the law - which represent: 
y 


the relative number of vibrations in a 


unit of time and the law - which repre- 
é 

sents practically the law of dispersion of 
refracting bodies used in the construction 
of lenses, etc. It is necessary, then, to 
choose in each case an appropriate meth- 
od for the representation of the distri- 
bution of radiations. 

M. Cornu asked M. Crova to give his 
opinion upon this subject. M. Crova 
showed his manner of looking at the sub- 
ject of representing the radiations. He 
spoke of a logarithmic scale, which, pro- 
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ceeding by successive octaves, would, per- 
haps, permit of best representing the en- 
semble of radiations from the extreme 
ultra-violet as far as the electro-magnetic 
waves. This sequence of wave lengths 
may again constitute a method of repre- 
sentation more practical than the length 
of wave. As to comparison of luminous 
intensities, the greatest difficulty which is 
encountered is due to the difference of 
tints. This difficulty may be eliminated 
as the author of the communication had 
shown, by reducing the comparison to 
that of the intensity of radiations corre- 
sponding to the same length of wave 
taken in the two sources. This method, 
recommended in the Congress of 1899, 
offered but a few practical difficulties, 
which it might be possible to remove or 
diminish. This point could be treated 
with profit by a committee composed of 
the electricians and physicists who have 
given special attention to the subject. 
M. Cornu thanked M. Crova, and insisted 
upon the importanceof heterochromie pho- 
tometry. M. Hospitalier recalled that de- 
cisions upon the subject had been taken 
since 1889, but they had not been followed 
out on account of practical difficulties 
and that it is in this direction that re- 
searches should be made. The meeting 
was closed at 10 o’clock. 

Section II—a. Production and Mechan- 
ical Utilization of Electricity. b. Elec- 
tric Lighting. 

Sub-section A. Production and Me- 
chanical Utilization of Electricity. 

The session was opened at 9.15 A. M., 
by M. Hillairet, president. He proposed 
to complete the committee by appointing 
the following vice-presidents : 

Germany, Professor Stroecker. Eng- 
land, Professor Silvanus Thompson. 
United States, Mr. C. O. Mailloux. Swit- 
zerland, Colonel Turretini. 

These names were unanimously adopt- 


ed. Communications were presented by 


Messrs. Bede, of Brussels, Rey, of Paris, 
and Thury, of Geneva. 

Mr. Bede explains a system of contact 
plow which is on trial at Brussels. The 
essential organ of the system is a rubber 
plug traversed by the contact pieces and 
which serves a three-fold purpose: 1. A 
movable support for the contact pieces. 
2. An insulating stopper for the conduit 
containing the conductor. 3. Spring for 
breaking the current when the current car- 
rying piece leaves the contact button. 
The main conductor of the line is placed 
in an. iron conduit along one of the rails 
ef the track, from which it is separated 
by a groove of 28 millimetres’ width in 
which passes the plow.. At Brussels this 
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conduit is pierced at one metre intervals 
by holes closed by rubber stoppers. Op- 
posite each stopper the cable is laid bare 
and provided with projections in copper, 
insulated, and in contact with the plug. 
The distance between the contact button 
and the copper projections is three milli- 
metres in repose. Experiments have 
shown that the insulation of the whole 
system keeps up very well. It is found 
that the running of vehicles has no harm- 
ful influence, that the cleaning of the 
groove offers no difficulty, and there is no 
accident to be feared to passers or ani- 
mals. The discussion of the paper was 
postponed to a later date. 

M. Rey, chief engineer of the Sautter- 
Harle Works, read a paper on the prede- 
termination of the fall of potential in 
polyphase alternators by means of the 
theory of two reactions. This theory, due 
to M. Blondel, permits of determining in 
a precise manner the fall of tension in 
polyphase alternators working on induct- 
ive or non-inductive circuits. The speak- 
er had oceasion to apply this theory to a 
special alternator of the inductor type, 
provided with three air-gaps and con- 
structed in the shops of Sautter, Harle & 
Company. The results of the theoretical 
calculation coincide in a remarkable man- 
ner with the experimental measures made. 
This machine has the peculiarity that the 
two reactions, one direct, produced by the 
wattless current, and the other transverse, 
produced by the energy current, were of 
very unequal size. None of the known 
theories, which suppose the equality of 
the two reactions could explain the ex- 
perimental results; the great number of 
considerations which enter into the theory 
of two reactions give a special value to 
the concordance between the calculated 
and measured figures. 

M. Rey then presented to the Congress 
a note upon the compounding of alter- 
nators in the name of M. Blondel, whose 
illness prevented him from attending the 
sessions. The system of compounding 
polyphase alternators proposed by M. 
Blondel consists in employing a continu- 
ous current exciter, whose armature is tra- 
versed by the polyphase current of the 
alternator, or by a derivation obtained by 
means of a transformer in series. The 
author shows the conditions which the ex- 
citer should fill so that the compounding 
of the alternator may be effected on an 
inductive or a non-inductive circuit. He 
gives the theory of this system of com- 
pounding as well as the experimental 
method deducted from it for the regula- 
tion of the divers elements; he recalls the 
fact that he indicated this method for the 
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first time at the International Congress 
of Electricians, at Geneva, in 1896; its 
verification had been made with success 
at the works of Sautter, Harle & Com- 
pany on a 100-kilowatt machine with a 
strong armature reaction. 

M. Thury then read a communication 
upon the applications of boosters to the 
automatic regulation of the electro-motive 
force of batteries of accumulators. This 
regulation presents considerable practical 
difficulty, especially when the batteries are 
to operate in derivation, to enable the 
passage briskly from the charging to the 
discharging without sensible variation of 
the tension. The regulation by automatic 
reducing arrangement is sufficiently pre- 
cise, but not very prompt, and, besides, 
this system is costly and complicated, and 
the regulating parts are difficult to keep in 
order. Hence the idea to make the regu- 
lation by mounting in series’ with the 
battery a dynamo whose electro-motive 
force could vary in the same proportions 
as that of the battery. M. Thury uses to 
this end a dynamo whose field can be 
reversed between two equal limits in pass- 
ing gradually through zero. In this way 
the size of the booster may be reduced by 
one-half. Thevarying‘of thefield strength 
is made by an automatic regulator which 
consists essentially of a motor mechanism 
of great power. One difficulty comes 
from sparks at the collector; this is 
avoided by using machines with short 
armatures provided with great air-gap. 
and in multiplying the number of poles. 
The automatic regulation may be facili- 
tated by means of a compound winding; 
the reversal of polarity is then more 
rapid. The session was closed at 11.50 
A.M. 

Sub-section B—Electric Lighting. The 
session was opened by M. Hippolyte Fon- 
taine, president, at 9.45 a.m. The vice- 
presidents elected were: Messrs. Meyer, 
France, de Fodor, Hungary, and Carl 
Hering, United States. 

M. Laporte read some of the most in- 
teresting passages of the paper by M. 
Blondel on the progress of electric lamps. 
This paper had been previously distributed 
to the members. An abstract of Professor 
Blondel’s paper will be published later in 
the ELEcTRICAL REVIEW. 

The president then asked for communi- 
cations upon the subject ; he added that it 
is not quite exact to state that we are re- 
turning to arc lamps with clockwork move- 
ment; he cites the case of lamps with 
Gramme motor which have worked very 
well for 20 years in foundries in spite of 
the dust and that on account of the pow- 
erful motor used. 
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Mr. Mailloux speaks of clockwork move- 
ment for arc lamps in America; they are 
disappearing, and simplicity is looked for 
especially. In America high tensions are 
used. Commencing at 70 volts, 125 volts 
has been reached. Mr. Mailloux considers 
that there is no future for high-tension 
lamps, neither in the way of efficiency, 
life or luminous intensity. He defends 
the Hartford installation, which M. Blon- 
del cites as little economic; he says that 
the efficiency of a lighting plant with 
continuous current does not exceed 75 
per cent, while with alternating current 
a much better efficiency is obtained. In 
America the series system is still used con- 
siderably for street lighting. 

M. de Fodor explained that in America 
there is not, as in France, the competi- 
tion with the Welsbach burner; he has 
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necessary to reconstruct everything anew. 
The session was closed at 11.10 a. M. 
Section IlI—Electrochemistry. The 
session was opened at 9.30 a. M. M. 
Moissan, president, was prevented from 
being present. His place was supplied 
by M. Cailletet, member of the institute. 
The vice-presidents elected were Messrs. 
Pagliani and Zenger. The next meeting 
was fixed for the following day, in which 
M. Blondin would present a paper entitled 
Discussion upon the propositions made by 
Dr. Le Blane to the electro-chemical sec- 
tion of the recent Congress of Chemistry. 
The session was closed at 10 o’clock. 
Section IV—Telegraphy and Tele- 
phony. The session was opened by M. 
Wiinschendorff, president. The committee 
was thus composed: Vice-presidents, 
Messrs. Roosen (Belgium) ; Gavey (Eng- 





TEM PRES 








vet». 





THE HALL or CONGRESSES AT THE PARIS EXPOSITION IN WHICH THE INTERNATIONAL 
ELECTRICAL CONGRESS Was HELD. 


himself made tests with the enclosed arc 
and has found a great instability ; he con- 
cludes that it is necessary to have a good 
mechanism in order to obtain a perfect 
light. At Budapest they have only one 
type of lamp, which simplifies the main- 
tenance. 

Mr. Mailloux said that lamps with 
greatly elongated arcs, from 160 to 180 
volts were used, which were branched di- 
rectly on 230 to 240 volts; but these lamps 
give a very violet-colored light. 

_ M. Ferdinand Meyerrecalls that the volt- 
ages have been elevated progressively and 
that now there is a tendency to pass from 
110 to 220 volts; he asks how a company 
can pass from 110 to 220 volts without 
inconvenience. M. Fontaine recognizes 
that the consumer has gained nothing by 
this change, but he could gain something 
if the company made him concessions. 
-M. de Foder believed that it would be 


land) ; Pinter (Hungary) ; Strecker, dele- 
gate from the German Empire. 

The first communication was made by 
M. André, relative to a telephone system 
with central battery. The speaker calls 
the attention of the Congress to the tele- 
phone systems of great capacity, whose im- 
portance is increasing rapidly on account 
of the lowering of tariffs, especially in 
Sweden and America. It is thus indis- 
pensable io perfect the processes permit- 
ting the establishment of communication 
between the subscribers, reducing to a 
minimum the expenses of personnel and 
material. M. André refers to the efforts 
which have been made in this direction for 
ordinary lines as well as for auxiliary and 
interurban lines. In this system all the 
sources of energy are centralized at the 
main station. From the point of view of 
operation, it is necessary to reduce to a 
minimum the time which elapses between 


255 


the call of the subscriber and the response 
of the operator ; this has been arrived at by 
using as a call signal a small incandescent 
lamp placed immediately above the corre- 
sponding local jack. At the same time 
that the operator repeats the number, she 
places the plug in the jack of the subscriber 
asked for ; to assure that he answers to his 
call, it suffices to add to the calling plug a 
supervision signal. As to the signal at the 
end of the conversation, it is given auto- 
matically at the moment when the two sub- 
scribers hang up their telephone by means 
of the two supervision signals correspond- 
ing to each one. In this way the com- 
munication to the operator at the end of 
the conversation is avoided. M. André 
mentions the rules laid down for obtaining 
the maximum efficiency in the case of aux- 
iliary and interurban lines and ends by the 
comparison of the averages of the num- 
ber of calls per day and per operator in the 
old and new systems. These figures bring 
out a remark by M. Frouin as to the con- 
fusion to which the operator would he 
subjected by such a great number of calls. 
M. André replies that this objection, well 
founded in theory, does not hold good in 
pactice, and Mr. West Bertin, in this con- 
nection, remarks that there exists at New 
York and at Stockholm a system which 
permits the automatic distribution of 
calls in order. 

The second communication was made 
by Dr. Rudolf Blochmann, president of 
the Electrotechnical Union, at Kiel, upon 
the question of the dirigibility of aerial 
telegraphic apparatus. He considers what 
passes in the medium, that is, the terres- 
trial atmosphere, while the apparatus of 
wave-telegraphy are in action. Taking 
‘or a base the idea that this telegraphy is 
jisturbed during the time of storms, even 
distant, he thinks that the medium of 
transmission is the atmospheric electric- 
ity. The terrestrial sphere is surrounded 
by equipotential surfaces, which are not 
disturbed by an object which is erected in 
the atmosphere, provided it has not a too- 
great thickness, a vertical wire, for in- 
stance. But if electric fluctuations are 
produced along the wire, the equilibrium 
of the equipotential surfaces will be dis- 
turbed like the surface of water by a 
stone. As in the latter case waves will 
be produced which are propagated, and 
which may be received by a vertical wire 
united to the receiving apparatus. In 
support of this opinion the author brings 
three arguments, 1, the horizontal rein- 
forcing wire is not suitable for the trans- 
mission ; 2, it is the same for wires drop- 
ping down from the top of a high build- 
ing; 3, telegrams have been transmitted 
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at distances where rectilinear propagation 
seems impossible on account of the curva- 
ture of the earth. In terminating the 
author considers that if the preceding 
theory is true, the dirigibility of the ap- 
paratus now used in aerial telegraphy 
should be regarded as impossible. 

Captain Ferrié asked that the speaker 
explain why the transmission is better be- 
tween two stations separated by water 
than between two inland stations. Dr. 
Blochmann replied that the equipotential 
surfaces are much more regularly distrib- 
uted above the surface of water than 
over inland territories. The session was 
then closed. 

Section V—Electro-physiology. In the 
absence of M. D’Arsonval, president, M. 
Bergonié opened the session at 10 o’clock. 
He observed that as the Congress had been 
preceded by other congresses, those of 
Radiology, Radiography and Medicine, the 
communications of interest were thereby 
greatly reduced. 

Two papers were upon the programme, 
one by M. Bleyer, upon the sterilization of 
tissues in tuberculosis, and the use of rays 
of colored light in these cases, and a second 
by M. Stanoievitch, upon the analogy be- 
tween the constitution of the lines of force, 
magnetic and electromagnetic, and the 
disposition of cells in plants. The latter 
of the papers was read; after the discus- 
sion which followed, the session was clos- 
ed at 11.30 A. M. 

SESSION OF TUESDAY, AUGUST 21. 

Section I—Scientific Methods and 
Measuring Apparatus. The session was 
opened under the presidence of M. Violle. 
The first paper was read by Mr. Hild- 
burgh, giving a detailed description of 
the apparatus proper for the rectification 
of alternating currents (dissymetric and 
irreciprocal conduction). The rectifica- 
tion of alternating currents may be ob- 
tained by mechanical, physical and chem- 
ical processes based on the change of re- 
sistance, according to the direction of the 
current and upon the appearance of elec- 
tro-motive forces. The dissymetrical con- 
ductors may be arranged to send the 
positive part of the current into one 
circuit, and the negative in another. 
The non-mechanical apparatus of this 
kind presents a high resistance. M. 
R. Arnoux brought out the advan- 
tages, from a practical point of view, 
of a good standard of electro-motive force 
for electrical measurements. In 1893, 
the Chicago Congress proposed the adopt- 
ion of the Latimer Clark standard cell; 
but this standard presents some grave de- 
fects; first its great variation of electro- 
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motive force, in function of the tempera- 
ture, which, besides, can not be known 
with efficient exactness, and again the 
great variations of internal resistance, 
which necessitates the use of extremely 
sensitive galvanometers, which are not 
very portable. In 1884, M. Czapski call- 
ed attention to a cadmium element, which 
only differed from the Clark cell by the 
substitution of cadmium and sulphate of 
cadmium for the zine and its sulphate, 
showing that the variation of electro-mo- 
tive force in function of the temperature, 
is about 30 times less. Later, in 1897, 
Messrs. Jaeger and Wacshmuth, made at 
the Reichsanstalt, of Berlin, a very inter- 
esting study of the cadmium element, 
confirming the observations of M. Czapski. 
M. Gouy, who has made an element of 
bioxide of mercury, gave to the Inter- 
national Congress of Physics, of this year, 
a very complete report of the cadmium 
cell, in which he recognizes that his cell 
can not rival the cadmium standard as to 
thermic variation of the electro-motive 
force. M. Gouy recommends, as do 
Jaeger, Wachsmuth and Kahle, the H 
form of cell, but M. Arnoux considers that 
the ordinary cylindrical disposition is 
preferable for use in practice, as it permits 
of realizing cells of a resistance 50 times 
less, and, in consequence, the use of zero 
reading galvanometers less sensitive but 
more portable. 

M. Weyde read a paper upon the 
mechanical applications of electrical 
phenomena, according to the ideas of Max- 
well and the vortex theory. He presents 
an interesting apparatus designed to re- 
produce mechanically, the effects of an 
electro-motive force, continuous or alter- 
nating in a circuit possessing resistance, 
self-induction and capacity. A registering 
system permits observing the effects ob- 
tained when one or other element of the 
circuit is varied. The session was then 
closed. 

Section II. Sub-section A—Produc- 
tion and Mechanical Utilization of Elec- 
tricity. Mr. Sylvanus P. Thompson read 
a paper upon electromagnetic mechan- 
isms, a copy of which had been previously 
distributed to the members. It will be 
found in full elsewhere in this issue. M. 
Guéneé, constructor at Paris, stated that 
he exhibited at the exposition in the elec- 
trical section a number of electromag- 
netic systems in which he has applied the 
law of Professor Thompson. He has en- 
deavored to reduce the reluctance as much 
as possible, and has succeeded by using 
an armature composed of a solid cyl- 
inder surmounted by a series of iron 
washers separated by copper washers of 
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a variable thickness. In this way con- 
stant or maximum efforts are produced in 
a determined point of a course which is 
relatively long. The most powerful elec- 
tromagnet constructed after this system 
produces a constant effort of 600 kilos 
over 22 centimetres of course. These 
magnets are applicable to various mechan- 
isms for railroads, signals, switches, etc., 
and for regulators. 

M. Maurice Leblanc read a paper upon 
the construction of dynamo-electric ma- 
chines; a copy of the paper had been 
distributed to the members. M. Ernest 
Gérard, chief engineer of the Belgian 
state railroads made a communication 
upon the resistance of motor-vehicles to 
traction. To determine the resistance 


of trains to traction, usage is made of va- 
rious formule found in different coun- 
tries after careful experiments; they pre- 
sent in general two or three terms, giving 
the resistance per ton, 

ce SV? 

r=a+6V4+- 
: 


+m, 


where a, b, c are the coefficients, V the 
speed in kilometres per hour, m the incli- 
nation of the track in millimetres per 
metre, S the surface of attack, and T the 
weight in tons. In the case of trains 
drawn by locomotives at speeds below 60 
kilometers per hour, the term in V? may 
be suppressed, using only the first two 
terms. Thus the formula of the engineers 
of the French Eastern Railroad, reduced 
to the following terms, 
r = 1.80 + 0.08V, 

gives a sufficient approximation. It is 
only above 60 kilometres per hour that it 
is indispensable to introduce the term in 
V* for air resistance. But it is not the 
same in the case of isolated vehicles. In 
this case the air resistance plays an im- 
portant part at speeds of 30 to 40 kilo- 
watts per hour. The administration of 
the Belgian state railroads made a series 
of experiments with electric vehicles, 
self-propelled, especially to study the 
motors and controlling apparatus. M. 
L’Hoest, chief engineer, has collected, 
among others, data of some precision 
relative to the resistance of self-propelled 
vehicles to traction, by measuring with 
care the power consumed and taking into 
account the efficiencies of motors tested 
elsewhere. He arrives at the following 


formula: 
0.0415 


f = 1.80 + 0.04V + V? +m. 


M. Blondin presented a system of trac- 
tion by surface contact recently devised 
by M. Dolter, and which is now on trial 
over a line 750 metres long at Paris. 
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In this system the rubbing contact is 
magnetized by the current of the motors 
or by a small set of accumulators placed 
on the car. In passing over a contact- 
point, this rubbing contact causes the 
drawing forward of an iron cylinder 
forming one arm of a bent lever; the 
other arm puts in contact two pieces of 
carbon, of which one is connected to the 
feeder and the other to the contact-point ; 
the latter thus becomes active and the 
current reaches the motor. This system 
presents several advantages over existing 
systems. In this connection, M. Blondin 
observed that in 1886 Messrs. Pollak and 
Biswanger had devised a similar system, 
with this difference, that the current was 
brought by a double rail with isolated sec- 
tions and brushes placed under the car, 
in place of being brought by contact-point 
to a rubbing-piece; this is, so to speak, 
the Dolter system reversed. The Pollak 
and Biswanger system has the advantage 
over previous systems in that the sections 
of rail being much shorter than the car, 
the active sections were entirely below it 
and accidents were prevented. 

The session was then closed. 

Sub-section B— Electric Lighting. 
After the reading of the minutes of the 
previous session, M. Fontaine observed 
that the constructors who manufacture 
motor-lamps have never abandoned them 
by reason of the advantages given to them 
by the powerful motor used. M. de Fodor 
observed that at Budapest but one type 
of lamp is used ; the most perfect is chosen 
and furnished to the consumers. M. 
‘Fodor then read a paper, A Proposition 
of a New Method of Tariff for Electric 
Current. 

M. Lauriol said that a similar system 
is applied at the municipal plant of the 
Central Markets (Paris). The con- 
sumer pays a fixed sum to which he then 
adds a portion proportioned to the con- 
sumption. The objection which may be 
made to the system of M. Fodor is that 
the station is obliged to know what is 
done by the consumer under penalty of 
loss by false declarations. Besides, the 
consumer would have no interest in in- 
stalling lamps which burned but little. 
The Wright system may give good re- 
sults, but M. Lauriol considers that a 
double-tariff meter, provided with two 
dials, would be preferable. The Routin 
system of variable tariff presents some 
difficulties in application, as the cus- 
tomer believes that he is being charged 
improperly. 

M. Fodor replied that he used a double- 
tariff meter (an Aron meter with resist- 
ance placed in the fine wire circuit). 
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The Wright indicator requires frequent 
visits, and is not very exact. M. de Fodor 
said that his tariff varied with the season, 
this having an interest for double installa- 
tions (gas and electricity), in which elec- 
tricity was consumed during the Summer, 
only if a reduction made its price equal to 
that of gas. At Budapest the contract 
system was also used, but only for instal- 
lation or parts of installations, for which 
the consumption is well known. M. Fon- 
taine remarked that the observations of 
M. de Fodor applied more particularly 
to Austria-Hungary, on account of the 
considerable development of the Welsbach 
burner in those countries. 

After a short discussion, M. Mornat 
then read a paper. upon “Electricity and 
Motive Power in Theatres.” The dis- 
cussion of the paper was postponed to a 
later date. 

The session was then closed. 

Section III — Electrochemistry. M. 
Zenger replaced M. Moissan, president, 
who could not be present. M. Blondin 
criticized the unit designations pro- 
posed at the Congress of Applied Chemis- 
try by Dr. Le Blanc, and which he con- 
sidered as modifying uselessly the desig- 
nations already admitted. A committee 
had been appointed to present a report on 
the subject at the Congress of Physics. 
M. Hollard, member of this committee, 
proposed a series of notations which ac- 
corded with those adopted by the preced- 
ing congresses. 

M. Keller read a paper upon Electric 
Furnaces, which had been previously dis- 
tributed. In the discussion which followed 
M. Pitaval asked what would be the best 
disposition of alternators and furnaces. 
M. Keller replied that the alternators 
should be placed about two metres from 
the furnaces, with a separating wall be- 
tween the two. In this way conducting sys- 
tems of 18 to 20 metres in length were ob- 
tained, so that the lag factor reached as 
high as 0.9, while in some installations it 
was as low as 0.7. M. Keller gave some 
figures upon the price of electrodes. The 
expense was 50 to 60 frances’ worth of elec- 
trodes per ton of carbide, basing upon the 
price of 60 francs per 100 kilowatts of 
electrodes. With perfected furnaces, 25 
francs of electrodes per ton of carbide was 
reached. 

M. Hollard read a paper upon the prin- 
ciples of electrolytic analysis. In this 
process, the separation of the metals, 
based upon the differences of tension of 
polarization of their salts, has been too 
much insisted upon. This principle does 
not hold good in analyses where the pol- 
arization tension depends upon the con- 
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centration of the metal, and where the 
concentration diminishes at each instant 
as the metal is deposited. This principle 
may, however, be applied where the dif- 
ferences of polarization tension are great 
enough not to be annulled by the diminu- 
tion of concentration of the bath; 
hence follows a first classification of met- 
als in groups. In each group the separa- 
tion of the metals will be attempted by 
making them take the form of “complex” 
ions, and then in one case the deposit can 
not be made, or, on the other, if the 
complex ion is partially dissociated, 
the deposit will ensue, but at a tension of 
polarization which may be somewhat great 
in proportion to those of the other metals, 
so that the separation will be made possi- 
ble. M. Hollard spoke then of the influ- 
ence of the current strength and density 
in analysis, and presented a new system of 
electrodes. The industrial method of 
copper analysis of M. Hollard is an appli- 
cation of the preceding principles. The 
session was then closed. 

Section IV—Telegraphy and Tele- 
phony. A communication from M. Pop- 
off was read by M. Chatelain upon the 
applications of telephonic receivers in 
aerial telegraphy. When electric radia- 
tions of feeble power are used in aerial 
telegraphy, it is possible with coherers of 
every kind (different metals, hard carbon 
and metal) to obtain a diminution of the 
resistance during the action of the suc- 
cessive radiations; these variations of re- 
sistance are of short duration and may be 
observed directly by a telephone. Two 
blocks of carbon and a simple metallic rod 
permit the reproduction of this interesting 
phenomenon. In July, 1900, M. Popoff 
utilized this phenomenon for replacing 
in aerial telegraphy the receivers with re- 
lays by telephones. The receiver includes 
a battery placed in circuit with a tele- 
phone and a coherer with steel granules 
having several stages of oxidation on their 
surface. The transmitter is of the Du- 
cretet system. 

Experiments made in Winter, in the 
Gulf of Finland, at 47 kilometres dis- 
tance, were entirely successful. The 
masts had 48 metres’ height ; one of them 
was at five kilometres from the sea, in a 
forest. The radiotelephonic receivers 
were constructed by M. Ducretet. 

M. Villot communicated a note upon 
aerial telegraphy. He points out the ori- 
gin and antecedents of aerial telegraphy ; 
he thinks that the distance between two 
stations can not exceed 60 kilometres. 
The maximum distance is a function of 
the height of the masts at the two sta- 
tions. It is indispensable that the two 
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stations be visible; the rotundity of the 
earth is an insurmountable obstacle to 
this form of telegraphy. He presents to 
the congress some personal ideas on the 
subject of a new kind of telegraphy uti- 
lizing the different strata indicated by 
the geological charts and permitting the 
placing in relation of two stations by 
means of these strata. Experiment alone 
can indicate the form of transmitters and 
receivers for this new system. 

M. Tissot did not admit the theory of 
M. Villot and took the side of the theory 
of equipotential surfaces exposed the pre- 
ceding day by M. Blochmann. To this 
effect he mentioned the experiments made 
between two vessels of the French navy in 
the English Channel, at 32 nautical miles’ 
distance with masts of 32 metres. In the 
apparatus used the Ruhmkorff coils were 
replaced by a small transformer specially 
constructed for the purpose. As to the 
coherer, constructed by M. Tissot, all oxi- 
dizcd filings were carefully excluded. 

M. Gavey announced that he has been 
able to exchange a telephonic conversation 
without wire between a fleet and the main 
land on the coast of Iceland, the two sta- 
tions being 12 kilometres distant. He 
thinks that communications of this kind 


may render service and be superior to 
aerial telegraphy at distances not exceed- 


ing 12 metres. M. Chage-Pacha stated 
that in 1886 he made in the harbor of 
Brest a number of experiments in aerial 
telephony between two ships 100 metres 
distant and regrets not to have followed 
up these experiments. He then made a 
communication upon the application of 
submarine microphones to the secur- 
ity of Newfoundland fishermen. These 
fishermen are exposed to danger from 
transatlantic liners, and also the small 
boats which place the lines may stray away 
from the fishing steamers. The appara- 
tus he proposes consists of a microphone 
enclosed in a box and plunged in the 
water, connected to a battery and a tele- 
phone on the boat. It is possible thus to 
hear the noise of a steamer at four or five 
kilometres’ distance. The smaller boat 
then announces its presence by acoustic 
or optical signals, to avoid danger.’ By 
enveloping the microphone box almost en- 
tirely so as to extinguish the sounds (for 
instance, by a double envelope of lead 
with lamp black between), and by provid- 
ing the free part with an acoustic trumpet, 
it is possible to find out the direction of 
the sounds. M. Chage-Pacha terminates 
by asking the congress to make all efforts 
possible to bring the matter before the 
chambers of commerce of the different 
ports. 
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M. Roosen makes a communication 
upon underground canalization for tele- 
phones. He passes in review the differ- 
ent systems used at present; conduits in 
wood, iron, agglomerated material, and 
describes the canalizations of the tele- 
phone system of Brussels, in part aerial, 
and in part underground. After de- 
scribing the ensemble of the system, M. 
Roosen explains the system of tile con- 
duits made by H. B. Camp, and gives 
data as to the placing of the tubes and 
upon the breaking tests made upon them. 
He illustrates the system by plates and 
photographs. After a short discussion 
the session was closed. 
=: — 

Use of Hot Wire Instruments as Shunt 
Ammeters. 
To THE EpiTor oF ELECTRICAL REVIEW: 

I notice in your issue of August 29 that 
Mr. W.J. Lloyd takes exception to some 
of the statements made by me in the paper 
which I presented before the Franklin In- 
stitute, of Philadelphia, last April, which 
paper appeared in the Exrctricat ReE- 
view of July 4 and 11. 

Replying to Mr. Lloyd’s criticisms, I 
would say that I endeavored to discuss the 
principal types of instruments now in 
commercial use without prejudice, describ- 
ing as well as I could their relative ad- 
vantages and disadvantages, together with 
their limitations. I still believe the hot 
wire instruments do not meet the re- 
quirements of modern shunt ammeters 
notwithstanding Mr. Lloyd’s defense of 
the system. : 

For Mr. Lloyd’s information I would say 
that the hot wire instruments which I have 
tested were not manufactured by the Stan- 
ley Electrical Instrument Company, but 
were made by a foreign corporation; they 
were, however, identical in construction 
with those of the Stanley Company as near 
as possible. Every essential part seems to 
he the same, the only difference being that 
the Stanley Company have slightly Ameri- 
canized some few parts. The manufac- 
turers of the instruments tested by me 
made the same claims as the Stanley Com- 
pany, and the figures I submitted were 
from actual test, namely, a drop of six 
volts to obtain full scale. I am, however, 
quite willing to accept Mr. Lloyd’s figures 
as representing the present practice of his 
company (in fact, I gave them in the arti- 
cle referred to), but would call attention 


to the fact that a drop of .3 volt is ex- 
cessive in any shunt ammeter. As you 
probably know, the D’Arsonval instru- 
ment is to-day the standard and accepted 
type of shunt ammeter for direct-current 
circuits, and D’Arsonval instruments are 
constructed every day to operate on a drop 
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of .03 volt or less. This is just one-tenth 
the energy required in Mr. Lloyd’s hot 
wire instrument. To show this difference 
in figures, assume a circuit of 5,000 am- 
peres. The hot wire ammeter requires a 
drop of .3 volt, or a total of 1,500 watts to 
operate it; the D’Arsonval ammeter re- 
quires only .03 volt drops or a total of 150 
watts. The difference between the two is 
1,350 watts, or 1.8 horse-power at the 
switchboard. Professor Marks, in a recent 
article entitled “Commercial Electrical 
Measurements and Prices,” gives the cost 
of one horse-power per year in a large, 
well-equipped station as $59.50, which, less 
his allowance of. 15 per cent profit, 
amounts to $50.49. From this it follows 
that the excess horse-power required to 
operate a hot wire shunt ammeter as 
against a D’Arsonval shunt ammeter costs 
the station $90 per year for every 5,000 
amperes output. This $90 per year repre- 
sents (at six per cent) a capitalization of 
$1,500, so it follows that the central sta- 
tion could afford to pay, if necessary (but 
it is not), $1,500 more for D’Arsonval 
shunt ammeters to indicate 5,000 amperes 
than for corresponding ranges of hot wire 
shunt ammeters. 

I did not feel justified in giving so 
much detail in my original article, but I 
feel that the figures submitted above justi- 
fy my statement that “as a shunt ammeter 
the hot wire instrument is a distinct fail- 
ure.” 

Touching on the use of the hot wire 
shunt ammeter for alternating-current 
measurements, the power consumption re- 
mains the same as in direct-current meas- 
urements, and, as the cost of power pro- 
duction is practically the same, the figures 
given above will apply. As to the varia- 
tions in indications, when such an instru- 
ment is calibrated on direct current and 
used on alternating current I would say 
that my personal experience has shown 10 
per cent to be a fair average difference. 
I have not tested 1,000 instruments, but 
the few I have tested have shown very con- 
siderable divergence, particularly on high 
frequencies in inductive circuits. I am, 
however, open to conviction on this point 
when any impartial observer submits ac- 
tual figures obtained under commercial 
conditions. 

Since it is nearly always possible to 
measure alternating-current output on the 
primary side of the line, where the current 
to be measured is small, I do not see the 
advantage of a shunt ammeter as com- 
pared to a series ammeter which can be 
calibrated directly at the frequency em- 
ployed and made absolutely accurate. 
Where the current exceeds 1,500 amperes 
a series transformer may be employed. 

I presume, since Mr. Lloyd does not 
combat them, that the balance of my re- 
marks on hot wire instruments, such as 
heating errors (a matter of considerable 
moment in shunt ammeters), tendency to 
burn out on overloads and low resistance 
of voltmeters, are allowed to pass unchal- 
lenged. If I am in error on any of the 
above points I am ready to be corrected at 
any time. J. FRANKLIN STEVENS. 

Philadelphia, September 5. 
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JOINT MEETING OF THE ASIERICAN IN- 
STITUTE OF ELECTRICAL ENGINEERS 
AND THE BRISISH INSTITUTION 
OP ELECTRICAL ENGINEERS 
AT PARIS. 

THE INTERESTING SESSION OF THE TWO 
FOREMOST ELECTRICAL ENGINEERING 
SOCIETIES IN THE WORLD AT THE 
PARIS EXPOSITION. 


BY FRANCIS P. MANN. 


The combined meeting of the American 
Institute of Electrical Engineers and the 
British Institution of Electrical Engineers 
was held August 16 in the United States 
Building at the Paris Exposition. In the 
joint committee in charge of the meeting 
the American members were: Messrs. Carl 
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that the cordial relations now existing be- 
tween the two bodies would never di- 
minish. 

M. Mascart, vice-president, then de- 
livered the following address (in French) : 
Gentlemen, I should first address to the 
Institution of Electrical Engineers of 
London my lively appreciation of the 
quite exceptional honor which it has con- 
ferred upon me in making me vice-pres- 
ident. I have been extremely touched by 
that especial mark of esteem, and I will 
add, of affection, on the part of the mem- 
bers of that society. The opinion has 
just now been expressed that it would be 
very useful to make more frequent the 
meetings analogous to this one, that is, 
meetings including the members of elec- 











MEMBERS OF THE AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS AND THE BRITISH 
INsTITUTION OF ELECTRICAL ENGINEERS AT THEIR MEETING IN PARIS. 


Hering, president; Wm. J. Hammer, A. 
E. Kennelly, C. O. Mailloux and R. W. 
Pope; the British members were: John 
Perry, president; W. E. Ayrton, H. H. 
Cunynghame, R. K. Gray, W. M. Mordey. 
A large number of American, English, 
French and foreign electrical engineers 
were present. The meeting was opened by 
Mr. Carl Hering, whoexpressed his pleasure 
in taking part in this international meet- 
ing, which is the first of its kind so far 
held; he thanked the members heartily 
for their presence, and hoped that this 
would be the first of a series of similar 
meetings to be held in the future, and 
hoped that the next will be held in 
America. Mr. Hering then made a short 
address in French to the foreign mem- 
bers, expressing the pleasure caused by 
their presence at this meeting, and hop- 
ing that at a future time they would be 
welcomed in America (applause). 
Professor Perry, the president of the 
British Institution, addressed the meet- 
ing; he wished to say to the Americans 
in the name of the Institution, that their 
visit to England caused the greatest pleas- 
ure, more so, indeed, than was expressed 
by the Americans themselves; he hoped 


trical societies of the most important na- 
tions ; you have commenced by giving the 
example, and we thank you for having 
united at Paris, the members of the two 
great societies of America and England. 

You invite us to go to the United 
States; I assure you that it would be for 
me a great pleasure, as I have preserved 
an agreeable remembrance of the voyage 
which I made to that country a few years 
ago, but I begin to be of those who no 
longer travel much. I hope, nevertheless, 
that the members of the Society of Elec- 
tricians, who are already occupied with 
that question, will respond to your appeal 
and that soon you will be able to hold in 
America, in Philadelphia, for instance, 
a union of the electrical societies of 
America, England, France and Germany, 
besides other countries (applause). 

But if I can not be with you in that 
circumstance, I will, nevertheless, accom- 
pany you with my most sincere wishes for 
the success of your gathering. 


Now, in the name of the French elec- ~ 


tricians, in the name of the Société des 
Electriciens, I thank you heartily for 
having chosen the city of Paris for your 
meeting place. I thank, especially our 
two honorable presidents, who have taken 
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the lead in this quite exceptional meet- 
ing (applause). 

The subject decided upon for discus- 
sion at this meeting was “The relative ad- 
vantages of the alternate and continuous 
current for a general supply of electricity, 
especially with regard to interference with 
other interests. The discussion was 
opened by Mr. 8S. Z. de Ferranti, he was 
followed by Mr. B. J. Arnold, of Chi- 
cago; Sir William Preece, Dr. Kennelly, 
Mr. Desiré Korda, of Paris; Prof. Crock- 
er, Prof. Ayrton, Mr. Mordey, Dr. David 
Thompson, Mr. Mailloux and Mr. H. 
Ward Leonard. This discussion will be 
printed in full in later issues of the ELEc- 
TRICAL Review. After theannouncement of 
the receptions and excursions which were 
to take place, the meeting was addressed 
by M. Hospitalier, Major-General Web- 
ber and M. Mascart, who pointed out the 
various points of technical interest at the 
exposition. The meeting was then closed. 
A photograph was taken of the group of 
members outside the United States Build- 
ing. 

A reception was given by the American 
Institute to the British and foreign elec- 
tricians at the United States Building on 
Monday evening, the 20th; a number of 
excursions were made to the exposition 
and to various installations in Paris. On 
Wednesday, August 22, a reception was 
given by the president and council of 
the British Institution to the American 
and foreign electricians in the British 
Pavilion at the exposition. 

Among the Americans present were: 

Prof. F. B. Crocker, New York. 

C. J. Field, New York. 

R. de Foregger, New York. 

George A. Hamilton, Elizabeth, N. J. 

Carl Hering, Philadelphia. 

Wm. R. Hewitt, San Francisco. 

H. P. Hill, Charleston, S. C. 

J. Murray Hollister, Chicago. 

Mr. Holtzer, Brookline, Mass. 

G. W. Hubley, Louisville, Ky. 

Prof. D. C. Jackson, Madison, Wis. 

C. L. Jaeger, New York. 

Carl Kinsley, New York. 

Frank Land, Syracuse, N. Y. 

Jno. W. Lieb, Jr., New York. 

Paul M. Lincoln, Niagara Falls. 

L. B. Marks, New York. 

Mr. Massey, Philadelphia. 

E. J. Molera, San Francisco. 

Mr. Olmstead, Appleton, Wis. 

Mr. Oolgaardt, New York. 

Max Osterberg, New York. 

Maurice Oudin, Schenectady. 

F. J. Pearson, Omaha. 

F. C. Perkins, Buffalo. 

E. W. Rice, Jr., Schenectady. 

A. M. Scheen, Atlanta. 

Mr. Skougaard, New York. 

Captain G. O. Squier, Washington. 

C. P. Steinmetz, Schenectady. 

Elihu Thomson, Lynn, Mass. 

H. C. Townsend, New York. 

J. H. Vail, Philadelphia. 

W. W. Weaver, New York. 

S. S. Wheeler, New York. 

Elmer Willyoung, New York. 

Geo. H. Winslow, Pittsburgh. 

J. E. Woodbridge, New York. 

Mr. Woodward, New York. 








260 





INCREASE IN THE USE OF GUTTA- 
PERCHA IN ELECTRIC CABLE 
BUILDING. 


BY HAWTHORNE HILL. 


To gutta-percha has been devoted of 
late a measure of attention which, perhaps, 
has not been equalled since this material 
first became known to commerce, and was 
seized upon by manufacturers as a pos- 
sible substitute for india-rubber, the use 
of which at the time was monopolized 
under the patents of Goodyear in America 
and Hancock in England. The test of 
time proved the new material to be un- 
suited for the more important uses to 
which india-rubber has been put, however, 
and with the expiration of the patents 
referred to, the use of gutta-percha be- 
came confined more and more to that 
purpose for which it long has been deemed 
the material par excellence—the insula- 
tion of submarine telegraph cables. It is 
on account of a wide-spread demand for 
more cables that so much attention is di- 
rected just now to gutta-percha, and par- 
ticularly to the question whether existing 
supplies are equal to current and prospect- 
ive requirements. The governments of 
many countries and merchants and 
the press everywhere are becoming alive 
to the desirability of additional means for 
speedy communication across seas. 

From the political and military neces- 
sity for means of close communication 
with India, when to Victoria’s title of 
Queen was added that of Empress, grew 
that degree of interest in ocean telegraphy 
in England which at once placed that 
country in a position of undisputed prom- 
inence in the cable industry. There was 
then no German Empire; France had no 
African possessions comparable in im- 
portance with what she now owns; the 
United States had never heard of the 
Philippines; and the outside world would 
as soon have thought of cabling to the 
Milky Way as to China. But now every 
first-class power has some such reasons for 
building cables as led England to establish 
her first line to India, and the merchants 
and manufacturers of every land want 
cable facilities not controlled by foreign 
powers, just as it is thought to be the 
thing to conduct the foreign shipping 
trade of a country under its own flag. 

The extent to which submarine cables 
are being planned is suggested by a list of 
proposed new lines, compiled by Karl 
Supf, in the Deutsche Kolonialzeitung, of 
Berlin, aggregating 66,176 nautical miles. 
The purport of these figures is indicated 
by comparing them with the total length 
of the ocean cables in operation at the be- 
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ginning of 1900, namely, 177,989 miles, 
this being the result of more than 40 years 
of active construction. Herr Supf re- 
gards ds necessary for the construction of 
the new cables—allowing 80 kilogrammes 
of gutta-percha per kilometre, or 283.84 
pounds per mile—no less than 18,791,254 
pounds of the insulating material. It is 
hardly worth while to follow out Herr 
Supf’s calculations with regard to cost, 
since prices are variable; the question of 
real. concern is whether so much gutta- 
percha is obtainable in the near future, or 
is even in existence. The estimate per 
mile, by the way, is not excessive. The 
average weight of gutta-percha used on the 
41,853 nautical miles of cable laid in the 
North Atlantic Ocean from 1856 to 1896, 
including many short lines, requiring 
only light insulation, was, according to Dr. 
Obach, 289 pounds per mile. But for the 
cable laid by the Anglo-American Tele- 
graph Company, in 1894, the weight of 
gutta-percha per nautical mile was 400 
pounds, and in the Brest-New York cable, 
laid in 1898, the weight was about 396 
pounds. But Herr Supf has overlooked 
the important detail of the loss of weight 
in preparing raw gutta-percha for use. 
Taking Dr. Obach’s estimate of loss in 
wasting—thirty-three and one-third per 
cent—instead of the requirements stated 
by the Berlin writer, there would be needed 
28,186,881 pounds, or 12,785 metric tons, 
of commercial gutta-percha. Considering 
that during the history of the gutta-percha 
trade (1844-1899) less than eight times 
this amount of gutta-percha has been 
produced, and also that a considerable 
part of the yearly product is not fitted 
for cable work, it would appear that such 
large requirements are not likely to be met 
very soon. 

Yet it does not follow that there is 
reason for alarm. We may wait for con- 
vincing evidence that France, for example, 
is to give effect to the suggestions of the 
government commission appointed lately 
to report upon a system of cable communi- 
cation with the French colonies in Africa 
and the Far East, for political and com- 
mercial reasons. The elaborate plan of the 
commission calls ultimately for 15,760 
nautical miles of cable, at an estimated 
cost of 130,000,000 francs, though only 
9,245 miles are recommended for immedi- 
ate construction. But the French pro- 
gramme provides for the building of the 
cables by French works and their laying 
by French ships, and the existing facili- 
ties in that country are inadequate for 
such an undertaking; besides no credit 
for cable extension appears in the French 
budget for 1901, even. Evidently, there- 
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fore, the French requirement for gutta- 
percha is ‘not pressing. Herr Supf has 
France down for 30,000 kilometres (18,- 
641 miles), or nearly 3,000 miles more 
than the French commission’s estimate. 

Some 31,000 kilometres of projected 
cables are credited to England, (1) for 
the new cables from the mother country to 
Cape Colony and thence to Australia, 
which already have been contracted for, 
and (2) for the long-talked of Pacific 
cable, new tenders for which have been 
invited of late. The gutta-percha needed 
for the first undertaking is already pro- 
vided for; it is not impossible that the 
completion of the system may block the 
way for some years for the second pro- 
ject. The Eastern Telegraph Company, 
Limited, and the allied companies regard 
with no friendly eye the prospective com- 
petition of a line across the Pacific, and 
who can say that their recent alacrity in 
supplying England with additional cable 
connections to her colonies, without sub- 
sidies, and in reducing cable rates very 
materially, has not been meant to discour- 
age the Pacific cable project? The invest- 
ments of the Eastern and allied companies 
in new cable enterprises during the past 
fiscal year and in immediate prospect 
aggregate $18,710,000, including the cost 
of the lines to Australia via South Africa 
above referred to. The Berlin statistician 
can mark off his list, therefore, all that he 
has set down for England except the Pa- 
cific cable, and that doubtless will wait 
until very much more gutta-percha has 
been brought to market. 

With regard to a United States cable 
across the Pacific, while the prospect is 
not very definite, it probably is as much 
so as the new German colonial cable pro- 
jects which are put down in the Berlin 
estimate for an equal or greater mileage. 
The remainder of the estimate is made 
up of comparatively trivial items. 

However emphatic the demands for new 
cables from so many quarters, prob- 
ably the actual construction in the near 
future will not be at a greater rate than 
for some years past. The total length of 
submarine cables in operation at the fol- 
lowing dates has been, in nautical miles: 

At the beginning of 1896. ..161,578 

At the beginning of 1898. ..167,678 

At the beginning of 1900. ..177,988 

At this rate of growth, while the prices 
of the better grades of gutta-percha have 
advanced, it has not done so to such an 
extent as to cause capitalists or cable man- 
ufacturers to hesitate to consider any new 
projects having apparent merit. At 
present probably 3,000,000 pounds of 
raw gutta-percha are required annually 
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for cable purposes, and there is as yet no 
reason to fear that this rate of produc- 
tion of good gutta-percha can not be main- 
tained. 


EXPORTS OF GUTTA FROM SINGAPORE. 


In Pounds. 
ee 6,606,720 
eee cee ere 9,535,680 
WE ie dicistvastened 7,013,440 
WH GA Viskestancuneweuns 4,258,240 
ENE ee ene 5,066,880 
is 0 buen ess 6,229,467 
SRST Snr erp aero En 6,251,200 
ee ee re 6,250,000 
ME <b2ks pw dune dikawe reds 6,437,733 
SE esl Secret ria eas wees 10,185,333 
OS FCO ee One: 16,178,133 


No one knows how much gutta-percha 
is still available in the East Indian for- 
ests. The years when the consumption 
in Europe has been large have been 
marked by heavy exports from Singapore ; 
when the building of cables has been 
slack, the output of raw material has 
fallen off, indicating that it has only been 
necessary for a real demand to exist for 
the work of collection to be stimulated. 
During the past three years the exports of 
gutta-percha from Singapore have been 
unprecedentedly large, and this fact, 
rather than any actual scarcity in the 
markets, has given rise to a fear of the ex- 
tinction of the gutta-percha species. Un- 
like the rubber trees of Brazil, which may 
be tapped from year to year for half a 
century, the gutta-percha trees are cut 
only once—when they are cut off at the 
roots. Hence, unless the supply of trees 
is enormous, or young trees are maturing 
as fast as the old ones are destroyed, there 
may come a time when no more can be 
found. Already districts once important 
for their yield of gutta-percha have become 
exhausted, and the length of time re- 
quired for new trees to mature discourages 
the forming of private plantations, while 
no important governmental attempts at 
cultivation have been made. 

A great problem is what Borneo may 
have in store. Wherever this immense 
island has been explored, gutta-percha has 
been found. Concerning the district of 
31,000 square miles controlled by the 
British North Borneo Company, a recent 
report says that they “have only touched 
the fringe of the country, the interior is 
yet unknown.” The same might be said 
of Sarawak and Brunei, also under Brit- 
ish influence, with a combined area of 
50,000 square miles. Dutch Borneo has 
been developed still less. Altogether this 
island has an area of 183,000,000 acres, 
mostly covered by forests. Allowing one 
gutta-percha tree to an acre, with an av- 
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erage yield of eight pounds per tree, the 
yield would be over 660,000 metric tons 
of gutta-percha. These are impossible fig- 
ures, of course, but one might as well fear 
the early total exhaustion of coal because a 
single mine has been worked out, as to be 
alarmed at the destruction of the trees 
on the mere fringe of a jungle-covered 
island larger than New England, the 
Middle States, Maryland and the two Vir- 
ginias. Besides, there are other islands— 
Sumatra and Java, particularly—and the 
Malay States. 

But if there should be a falling off in 
the gutta-percha supply, india-rubber re- 
mains as an insulating material from 
which favorable results have been obtained 
on not a few short lines of cables. Even 
if electricians and capitalists should hesi- 
tate to adopt this material for long cable 
spans, it may be pointed out that a very 
important part of the world’s cable sys- 
tem is made up of short lines. Of the 
cables in operation at the beginning of 
1900, there were 1,334 owned by govern- 
ments, of an average length of only 15.25 
nautical miles, and 408 owned by private 
companies, of an average length of 386.35 
miles. Two years ago there were in exist- 
ence only 38 cable lines over 1,000 miles 
each in length, and their aggregate, 61,200 
miles, formed only 36.63 per cent of all 
the cables in operation. Much of the 
cable construction in prospect is to be in 
short lengths, and in case there should be 
a gutta-percha famine it is likely that 
india-rubber would be used for these, leav- 
ing the more thoroughly tested dielectric 
for such lengths as are required for cross- 
ing the Pacific This is not written, by 
the way, in prejudice of the use of india- 
rubber under any or all circumstances. 

The growing demand for golf balls has 
led to exaggerated accounts of the con- 
sumption of gutta-percha in their manu- 
facture. Newspaper accounts have placed 
this consumption at millions of dollars for 
the United States alone, but thus far most 
of the golf balls used in this country have 
been imported, and the largest imports of 
gutta-percha goods of all kinds in any 
one year has been officially reported at 
$254,332 in value. The value of the raw 
gutta-percha imported in the same year 
was only $178,616, making a total of 
$432,948 for gutta-percha in all forms, 
for golf and for other uses. Taking the 
world as a whole, perhaps the increasing 
manufacture of golf balls has been offset 
by the declining use of gutta-percha for 
other purposes, as this material gradually 
has become more expensive. 

‘naxetcagaaaians 

The Pacific States Telephone Company 
made a net gain of 1,550 subscribers in 
August. The total number connected is 
78,852, which includes 19,819 in San 
Francisco. 
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Mr. Sidney Dillon Ripley has succeeded 
in getting the village trustees in the town 
of Hempstead, L. I., to repeal an ordi- 
nance limiting the speed of automobiles to 
six miles an hour in the village streets, 
and four miles an hour when passing 
horse-drawn vehicles. Mr. Ripley re- 
quested the Board to repeal the old ordi- 
nance, and pass a new one allowing a 
speed of 12 miles an hour. A compromise 
was effected by making the speed limit 10 
miles an hour. 


Fifty years ago, on August 28, 1850, 
the first submarine cable message was sent 
from Cape Grisnez in France to Dover. 
A wire insulated by a gutta-percha cov- 
ering was run across the channel from the 
Admiralty Pier at Dover to prove that 
messages could be sent, and the following 
year the first strong cable was laid. Mr. 
Charles Wollaston, one of the party that 
laid the first wire is still alive and says 
that the first message sent under the sea 
was to his wife and said, “All right at 
Grisnez, home about ten.” 


A prominent carbon manufacturer said 
the other day in conversation that he had 
just received a shock from which he would 
not recover easily. “We received a tele- 
gram, a few days ago,” said he, “from a 
man that we supposed to be a leading 
electrician in an eastern town, wanting to 
know the formula for painting electric 
light carbons. He had bought some plain 
carbons and wished to paint them a cop- 
per color, and he thought he could prob- 
ably do it cheaper himself than to return 


the carbons to the factory to have them 
painted. How’s that for intelligence?” 


It is hard for us, in America, to under- 
stand the curious mixture of ecclesiastical 
red tape and conservatism which has prac- 
tically prohibited the electric light from 
use in many churches in England. In 
this connection the following extract from 
a sermon on “Burden Bearing,” preached 
by the Rev. W. Muzzel, the rector of St. 
Paul’s, Withington, will be of interest: 
“Nature was often made to share our 
burdens, and I wish the people of this 
church would assist Nature by illuminat- 
ing the place with the electric light, so that 
their lives might be spared for a few 
years, as God intended them to be spared, 
instead of running the risk of being 
poisoned by having to breathe (especially 
in the close, warm weather) the vitiated 
and poisonous atmosphere caused by 
bad gas.” 
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THE ASSOCIATION OF EDISON ILLUMI- 
NATING COPIPANIES; ITS FIELD 
AND WORK—PAST, PRESENT 
AND FUTURE.* 


BY JOHN W. LIEB, JR. 

I wish to apologize for not presenting the 
address of the president in a more formal 
manner: but, having been indisposed for 
some days, the time selected for its prepara- 
tion was not available. 

Of various subjects that might be of 
interest I finally concluded that the _one 
which, at this time, would perhaps best ap- 
peal to you is: “The Association of Edison 
Illuminating Companies; Its Field and Work 
—Past, Present and Future.” My reason 
for selecting this subject is that there are 
many new members with us, as well as other 
members who have not attended any ses- 
sions of the executive committee, who are 
not familiar with the work that the associa- 
tion is doing, or with the conditions embrac- 
ing some of the peculiarities of its organiza- 
tion and management, and I thought it would 
be helpful to us in laying out our work if 
the new members could become acquainted 
with the field covered by the association in 
its work. 

The object of this association, as defined 
in the constitution and by-laws, is: “The 
mutual protection of business interests and 
the collection and dissemination among its 
members of technical and business informa- 
tion relative to the Edison electric light sys- 
tem and auxiliary systems operated in con- 
nection therewith.” You will thus see at the 
start, from this statement of the object of 
the association, that there is a striking dif- 
ference between our organization and kin- 
dred organizations such as the American In- 
stitute of Electrical Engineers, the National 
Electric Light Association and many of the 
state organizations. Instead of being a pure- 
ly technical body, like the American Insti- 
tute of Electrical Engineers, this association, 
while, in one sense of the word, technical, 
has, in addition, important commercial in- 
terests to safeguard. One of the conditions 
of membership requires that its members be 
licensees under the Edison patent; that is, 
licensees of the Edison Electric Light Com- 
pany, the Edison General Electric Company 
or the General Electric Company. 

There is one striking peculiarity in our 
organization, and that is that companies, and 
not individuals, constitute the membership 
of the association. The officers are merely 
the representatives of the companies con- 
stituting the association. This fact, which 
is peculiar to our organization, thas advan- 
tages and possibly some disadvantages. It 


is, of course, to be expected that in a body 
of this character, in which manifold inter- 
ests are represented and which has such a 
wide field of activity, the larger companies 
take a predominant interest. This must be 
the case from the connection of many of its 
representatives with the original Edison in- 
terests;it must also be so from the fact that 
the iarger companies have large executive 
and operating staffs and therefore are more 
largely represented in the conventions, and, 
as authors of the papers that are brought be- 
fore it. I think you will agree with me, 
however, that in the work of the association, 





*Presidential address before the Saratoga 
Springs convention of the Association of Edison 
Iliuminating Companies, September, 1900. 
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due weight has been given to the value of the 
membership of the smaller companies, and 
that every effort has been made to stimulate 
their interest and attendance, and I am 
happy to say that in this respect we have 
been markedly successful. The smaller 
companies, by their attendance and active in- 
terest in the work of the association, have, 
in turn stimulated the larger companies in 
their work in its behalf. 

The main work of the association is done 
by its standing committees. In addition to 
the executive committee we have a lamp com- 
mittee, one of its sub-committees, and, as 
standing committees of the association: A 
meter committee, a committee on grounding 
of the neutral, an automobile committee and 
a committee on Welsbach light and acetylene 
gas. As indicative of the work which the 
association does, and its peculiar nature and 
scope, I will refer briefly to the work that 
the lamp committee has had in hand. This 
feature was started originally by four of the 
larger companies who were buying incandes- 
cent lamps in great quantities and who felt 
that it was time to institute some new meth- 
od or basis of purchase, safeguarding them- 
selves as to quality of the product by fram- 
ing an agreement incorporating a set of 
specifications. In order to insure compliance 
with the specifications a lamp testing bureau 
was organized, and these companies ad- 
vanced a guarantee fund with which to con- 
duct the business of testing lamps. The mutual 
relations of the General Electric Company 
and our member companies made it possible 
to prepare a tentative agreement covering 
the desired features, and it is impossible to 
see how, except through the relations which 
existed between the parent company and its 
licensees (members of this association), such 
an agreement could have been made. It was 
purely experimental in its nature, and, of 
necessity, there must have been a great deal 
of “give and take” until a mutually satis- 
factory basis was framed. As a result, we 
made a lamp agreement which was sufficient- 
ly liberal and elastic in its terms to make it 
acceptable, and a clause was embodied in the 
agreement that in case the specifications 
agreed upon and which defined the quality of 
the lamps in terms of a new unit were shown 
to work a hardship to either party, the speci- 
fications were to be amended at once by 
mutual agreement. 5 

The lamp committee’s work for the past 
year will be referred to in detail in a sub- 
sequent report. 

The meter committee has also been active- 
ly at work, and we hope that the outcome of 
its efforts will be of as much value to the 
association as the work of the lamp commit- 
tee. and that the purchase of meters designed 
to best satisfy the requirements of our mem- 
bers will be facilitated by the making of an 
agreement containing specifications which 
shall be the basis of a standard product to 
be furnished to our members at the lowest 
price consistent with good workmanship and 
a reasonable profit to the manufacturer. 

The automobile committee has in hand the 
work of recommending to the companies 
standard charging posts and plugs in con- 
nection with the charging of automobiles 
to facilitate the delivery of current to 
automobiles as they journey from city 
to city. Permit me to suggest at this 
time that our field of usefulness could 
be developed advantageously by adding 
to these standing committees a committee 
which would undertake the standardizing of 
switches and other electrical appliances. All 
of ovr members are purchasers in large 
quantities of switches of various kinds for 
station switchboards, service work and in- 
terior installations, and it is certainly un- 
desirable that each company should have a 
standard of its own, as the conditions to be 
met are practically the same. In _ dif- 
ferent cities, the requirements of the fire 
underwriters and local authorities are usual- 
ly the same, and if standard specifications 
could be agreed upon to enable all manufac. 
turers to bring out standard types which 
could be produced in large quantities, the re 
sult would be a cheapening in the cost of 
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production and a reduction of cost to the 
user. 

Another subject of considerable importance 
we have not specifically taken up is munici- 
pal ownership and I think it would be wise 
at this time to have a standing committee 
on that subiect. Such a committee could 
keep in touch with the agitation that is oc- 
cupying the attention of some cities advocat- 
ing municipal ownership as well as super- 
vision and control of gas and electric works, 
traction enterprises, etc. Many of the small- 
er companies have the greatest difficulty in 
battling against these attempts to legislate 
them out of’ existence, and I believe tbat a 
committee of this association that would 
collect, tabulate and distribute information 
on this subject of an accurate and up-to-date 
character would be of distinct value and as- 
sistance to members requiring ammunition 
for their defense. 

In the early days of the electric lighting 
industry the standardizing committee of the 
Edison interests did valuable work in the 
standardizing of Edison chemical meters and 
many Edison appliances; one of your former 
presidents, Dr. A. E. Kennelly, rendering val- 
uable service in this field. Much of this 
early work has been of value not only to the 
Edison interests, but has become part of the 
history of the art. Many of Dr. Kennelly’s 
investigations and experiments conducted in 
connection with this standardizing work have 
become the accepted reference data in elec- 
trical engineering work. I need only refer to his 
tests on the carrying capacity of wires under 
different conditions of cross-section, insula- 
tion and environment. This association, 
ulrough its member companies and their 
technical staffs, has done valuable work for 
the industry generally; through their close 
relations they have been able to find useful 
applications for newly developed apparatus, 
and, once found, these types have had prompt 
and generai adoption to the material benefit 
of themselves and the general advantage of 
the electrical industry. I refer in this connec- 
tion to the stimulus given to the application 
of storage batteries to central station service 
by the pioneer work of some of the larger 
companies, by the interchange of experience in 
their use inducing others to determine each 
for itself the advantages which it might de- 
rivefromtheiruse. Therecan beno doubt that 
the work of the companies constituting your 
membership and the reports of your com- 
mittees have materially contributed toward 
the development and improvement of what 
is now considered an invaluable adjunct to 
central station and distributing equipment. 
I will also refer, briefly, in passing, to the 
influence which the members of the associa- 
uon have had in stimulating the manufactur- 
ers to produce new apparatus to meet new 
requirements as they arose; and to the in- 
fluence of the individual companies in stimu- 
lating the development of such apparatus as 
tne first examples of direct-connected units, 
are lamps on low-tension circuits, rectifiers, 
phase and frequency changes, composite gen- 
erators,.etc. The members of this associa- 
tion have exerted a constant pressure upon 
the manufacturing companies in bringing 
tnem to realize that they must develop ap- 
paratus to satisfy new conditions and re- 
quirements, as the extension of their busi- 
ness developed new wants. It is unquestion- 
ably true that the manufacturing companies 
have in turn profited by the development of 
tnis apparatus in being able to find at once 
purchasers and an outlet for their products 
among our companies, whose close connec- 
tions enabled them to promptly appreciate 
the value of newly-developed apparatus. 

During the existence of the association, 
the member companies have gradually broad- 
ened their business field. Originaily con- 
fined to companies that were Edison licen- 
sees, exploiting exclusively the Edison sys- 
tem, most of the companies now find them- 
selves in new relations with their former 
powerful and conservative competitor, the 
gas interests, new relations in connection 
with the development of transmission lines 
in conjunction with their distributing sys- 
tems, and new relations in connection with 
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alternating-current generation and distribu- 
tion, and new relations in connection with 
the joint operation or absorption of series arc 
systems. These new relations must neces- 
sarily bring us into contact with new prob- 
lems, with points of view broader than sim- 
ply the Edisonian, and it is hardly necessary 
to say that contact with these new interests 
and the assumption of these new relations 
must be of great benefit to us. Take for in- 
stance the gas interests. For years they 
have been developing their business and or- 
ganization, and their knowledge of the pub- 
lic and its requirements must be vastly supe- 
rior to the knowledge possessed by those en- 
gaged in our more recently developed elec- 
trical industries. Their methods and policy 
have been developed on conservative lines, 
their usually strong financial position attests 
executive ability of the highest order, and 
we certainly must profit by closer relations 
with this older well-established industry. 
They, in turn must profit by feeling the 
youthful pulse of the new industry which, in 
spite of opposition and keenest competition, 
in spite of large vested interests arrayed 
against it, has been able to assert itself and 
claim a permanent position as one of the 
safest as well as most remunerative fields of 
investment. It seems to me, therefore, that 
these new relations, which are daily increas- 
ing, must be mutually profitable. It is also 
true that the new relations with transmis- 
sion systems, the various forms of distribut- 
ing systems, joint operation in combination 
with railway systems, will enable electric 
companies to broaden their field of opera- 
tion, and these features will all be helpful 
to it in enabling the supply company to gen- 
erate its product at reduced cost. I know of no 
body of men which could so successfully han- 
dle these new demands, assimilate, cooperate 
with or become an adjunct to new interests 
and broaden the field of industrial enterprise 
as the men constituting the administrative 
and technical staffs of the companies that 
are members of this association. The readi- 
ness with which the Edison companies have 
assimilated the new systems, the fertility of 
resources they have exhibited in combining 
with other systems, retaining what was best, 
discarding the less satisfactory features, often 
molifs ne or even ¢ irely chansin the 
strictly Edisonian point of view, where con- 
tact with other systems and other appara- 
tus showed this to be of advantage in meet- 
ing the new situation. These qualities of the 
organization, system and equipment which 
the Edison companies displayed, is sufficient 
refutation of the statement one hears now 
and then, that the Edison companies are 
narrow viewed, ultra-conservative and non- 
progressive, adhering to antiquated tradition 
and slow to rise to the new responsibilities. 

We claim that this association can with 
pride assert itself to have been the pioneer 
in developing broad lines, and the uniform 
success of the Edison companies which are 
members of this association, amply demon- 
strate the excellence of the lighting and pow- 
er system with which we began our develop- 
ment, and the faithful energy with which the 
business has been pushed. 

I would refer to the fact that the asso- 
ciation has enjoyed the sympathy and good- 
will of the press, notwithstanding the fact 
that we have supplied it with only brief re- 
ports of our conventions, our business pro- 
ceedings, many of the papers presented and 
the discussion thereon being, in great meas- 
ure, of a confidential character. The good 
work we are doing. and its advantage to the 
industry at large, have, however, secured us 
the sympathy of the press—a substantial aid 
in the prosecution of any undertaking, in the 
benefits of which the public has a share. 

While the few remarks I have made are 
hardly such an address as you may have ex- 
pected, or as I should _have desired to pre- 
sent, I hope they will be helpful to you in 
obtaining a just and adequate idea of the 
work which the association is doing and 
what it may be called upon to undertake, 
and they may stimulate the mutual coopera- 
tion of our members and the interchange of 
information to our mutual benefit, 
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Magnetic Intensity Variometers —‘Ihe 
magnetism of a bar and the directive force 
of a bifilar suspension are not free from 
changes in the course of time, and are 
greatly affected by temperature. Herr M. 
Eschenhagen has therefore adopted quartz 
fibers in order to obtain a simple torsional 
suspension. The systems of magnets and 
suspensions usuallyemployed with magnet- 
ometers weigh at least 20 grammes to 30 
grammes, and are therefore not suited 
for quartz fibers, as the latter would have 
to be too thick for the proper sensitiveness. 
The author has therefore provided a light 
system of magnets weighing about 1.5 
grammes, and has found them to possess 
several distinct advantages, such as easy 
accessibility, adjustable damping, and a 
fixed mirror for photographic registration, 
which can be displaced with ease and cer- 
tainty, says an Hlectrician abstract. For 
intensity variometers a quartz fiber, not 
too thin, about ;4, mm. to ;5 mm. thick, 
is selected, and the upper end is twisted 
until the magnet lies perpendicularly to 
the magnetic meridian. The author em- 
ploys a simple expedient for increasing 
the sensitiveness of an instrument. He 
uses a fixed directive magnet parallel to 
the needle and below it. If the poles of the 
directive magnet are placed opposite the 
like poles of the needle the instrument 
becomes more sensitive, if in the contrary 
position it becomes less sensitive. 














Dielectric Strain—The expansion of a 
dielectric in an electrostatic field has been 
adduced as an experimental proof of the 
theories of Faraday and Maxwell, but 
the results described are anything but con- 
cordant. Réntgen ascribes the observed 
changes of volume to the electric com- 
pression of the electrodes and the heating 
effect of the free charges on the surface of 
the glass or liquid. Mr. L. T. More has 
endeavored to meet this criticism by a 
special arrangement of three concentric 
tubes, the inner one being brazs, enclosed in 
a glass tube surrounded by another brass 
tube. The results of his experiments, 
however, lead him to the conclusion that 
the stress occurring in the ether when a di- 
electric is electrostatically charged causes 
a mechanical deformation of the substance 
says one of Mr. Fournier d’ Albe’s ab- 
stracts. At least, if there is such an ac- 
tion it must be extremely minute—per- 
haps a slight rearrangement of the mole- 
cular structure—as an effect so large as 
one expressed by the formula KH’/87 
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would be very appreciable. Though it 
might have been expected that such 
ethereal stresses would change the length 
of a dielectric both along and at right 
angles to the lines of induction, yet as 
one of these is a tension and the other a 
compression of equal amount, it is diffi- 
cult to see how any change of volume 
other than a differential effect would re- 
sult; whereas Quincke finds that the 
change of volume is nearly three times as 
large as the linear expansion. A strain 
as indicated is not met with in any allied 
field of investigation. 

The Conductivities of Oxides—In a con- 
tribution to the Elektrotechnische Zeit- 
schrift Herr J. Sohlman gives the results 
of some experiments which he has con- 
ducted in order to determine the relative 
conductivities of various oxides and oxide 
combinations when heated. The experi- 
ments showed that the conductivities of 
different oxides, and especially the tem- 
perature at which they commenced to be 
appreciably conductive, varied very con- 
siderably. Such oxides only as Mr. Sohl- 
man deemed of possible utility for lamp 
filaments of the Nernst type were experi- 
mented with. The oxides of beryllium, 
magnesium, and calcium proved to be very 
bad conductors even at high temperatures, 
requiring especially high temperatures in 
order to render them appreciably conduc- 
tive. On the other hand, oxide of zine 
showed better conductivity, its conductive 
stage being more readily attainable. Com- 
paring the chemical properties of the 
oxides experimented with, it was found 
that with one exception those of relative 
bad conductivity possessed strong bases, 
while those of good conductivity were 
characterized by a more or less pronounced 
acidulous formation. The results ob- 
tained have led Mr. Sohlman to conclude 
that the conductivity of an oxide is a 
periodical function of the atomic weight 
of the particular element concerned, as is 
the case with many other physical proper- 
ties of the elements and their combina- 
tions. The conductivities of the chemi- 
cal combinations between oxides of differ- 
ent bases (salts) show a dependence upon 
the chemical properties of the constituent 
elements, though the ultimate conductivity 
generally varies very greatly from the con- 
ductivities of the component elements. It 
may also be observed that oxides which 


differ only very slightly in their bases may 
yield combinations which possess conduc- 
tivities differing very considerably from 
those of the separate components. For in- 
stance, oxide of thorium in combination 
with oxide of lanthanum, which has only 
a slightly stronger base, yields a substance 
which is a good conductor, while each of 
the oxides mentioned taken separately is 
a bad conductor. 








A SPANISH SURVIVAL. 


SOME INTERESTING NEWS ABOUT THE 


ELECTRIC LIGHTING SITUATION IN 


SAN JUAN, PUERTO RICO. 

In common with other good Americans, 
the Exrecrrican Rervirw has watched 
with much interest the growth of Puerto 
Rico in fact into what it is in name—a 
part of the United States. The island is 
beautiful, exceptionally fertile, with a de- 
lightful climate, and is inhabited by a 
Jaw-abiding people who will makegood cit- 
izens of their adopted country when they 
become better acquainted with their con- 
tinental fellow citizens and learn that the 
latter have a strong desire that Puerto 
Rico shall develop and prosper. National 
pride prompts this desire, as we must 
make this first attempt at colonization 
successful in the eyes of the Old World. 
Aside from this, American capital and 
American families already form a substan- 
tial part of Puerto Rico’s resources, and 
we look forward to much greater progress 
in this direction when the possibilities of 
the island are understood, both in the way 
of agriculture and commerce, and, be- 
sides, as a Winter resort of the most de- 
lightful kind. 

One of the marks of progress is the 
substitution of electricity for gas in light- 
ing the capital, San Juan. This is a 
beautifully located city of about 35,000 
people, with a fine harbor and substan- 
tially built houses of stone and concrete- 
paved streets, a good water supply and 
other evidences of urban progressiveness. 
A trolley road, built by American capital, 
is under construction, and will, in a few 
weeks, furnish modern rapid transit 
facilities. 

In the midst of so much that is up-to- 
date and good, the citizens of San Juan 
are unfortunately being misled about elec- 
tric lighting, and our Puerto Rican friends 
are making some unfortunate mistakes. 

The specifications for the city lighting 
call for about 100 arc lampsand about 150 
incandescent lamps, and thecontract period 
is five years. There are two companies 
competing for the business—the old Span- 
ish Company, equipped with the Edison 
three-wire system, and the tramway com- 
pany, which is erecting a 2,200-volt al- 
ternating-current system. The city offi- 
cial who drew the specifications evidently 
had something in mind when he drew 
them other than the strict necessity for 
the protection of the municipality. Ob- 
serve the ingenuity of the following 
clauses, viewed either as a handicap to 
the tramway company in bidding, or as 
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a club to discipline it should the unkind 
fates decree the letting of the contract; 
thus: 

“The contractors shall furnish the num- 
ber of lights necessary to light up the sec- 
tion contracted for, although the required 
increase of the number of lights is not 
stipulated in this contract.” 

“The hour for beginning to furnish 
light shall be determined -by the munici- 
pal council or by the officer in charge of 
this service.” 


The last was too obvious, and a supple- 
ment to the specifications was issued 
specifying the hours of lighting (from 
sunset to sunrise). 


“As a guarantee of good faith in the 
carrying out of this contract, a lien shall 
be laid on all material and the plant, and 
neither the material nor the plant shall 
be altered in any way without demonsirat- 
ing the advantages of the alteration and 
without the consent of council.” 

“Tf the contractor fails to furnish 
lights for any reason whatsoever, the fol- 
lowing penalties shall be imposed upon 
the contractor: 

“1. In case a lamp is thrown out of 
service and should fail to furnish light 
during 30 minutes without being fixed or 
substituted by another, the contractor 
shall be fined $1 for every 60 minutes that 
the lamp remains out of service. 

“2. In case all the lamps from one cir- 
cuit should fail to furnish light during 
30 minutes, the contractor will incur a 
fine to be imposed as calculated above, ac- 
cording to the time that the lamps have 
been out of service, plus 20 per cent of 
this amount. The same rule shall be ob- 
served in case all the lights in any one 
section should go out of service. 

“3. If the lack of the illuminating 
power is over 50 per cent, or if faults in 
lighting should be repeated and the fines 
should amount to 10 per cent of the total 
cost of lighting the city during one month, 
the municipal council shall have the right 
to annul the contract.” 

“The contractor shall keep on hand, as 
a reserve, one-fourth of the total number 
of apparatus required for furnishing 
lights to each section: four dynamos, four 
boilers, two engines, two chimneys, and a 
sufficient quantity of wire for repairing 
the line.” 

(The old Spanish company has just this 
amount of apparatus: the tramway com- 
pany has less.) 


The tramway company put in a bid 
on its own specifications, and the Spanish 
company bid on the advertised specifica- 
tions, but on account of some irregular- 
ity in the advertising both bids were 
thrown out and a readvertisement or- 
dered. 

The new specifications permit the 
Mayor to reduce the hours of lighting at 
will, and specify explicitly that the light- 
ing shall be done by the continuous-cur- 
rent, low-tension, Edison three-wire sys- 
tem. A happy disregard for constitu- 
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tional provisions is shown by the clause 
stating that the municipal council shall 
decide as to the validity or invalidity of 
the letting, without appeal from its deci- 
sion. 

Such proceedings as the above are hard- 
ly calculated to raise the Puerto Ricans 
in the estimation of the outside world, and 
conscientious Puerto Rican citizens should 
oppose such evidences of unfairness and 
bias on the part of their city officials. 
Perhaps Governor Allen will feel con- 
strained to take a hand in such proceed- 
ings. 

Another phase of the matter appears in 
the newspaper attack on any system but 
the low-tension. The San Juan News 
publishes a telegram, alleged to have been 
received from New York, as follows: 

New York, August 21. 
News, Puerto Rico. 

Managing Editor Harrison, of the 
Electrical Age, and Managing Editor 
Hedenberg, of Electricity, the most promi- 
nent experts in the world, declared that 
the installation of the alternating-cur- 
rent, high-tension system of lighting in 
San Juan would be little less than a 
crime. Mr. Harrison pointed out that the 
high-tension system would at first be 
cheaper but eventually much dearer, the 
low-tension system being better in every 
way. The high-tension system is most 
dangerous where wires are strung on 
housetops, and is almost criminal. Espe- 
cially would this be the case in San Juan, 
where people unacquainted with the dan- 
gers are constantly on the roofs. 

The first week of the alternating-cur- 
rent, high-tension system would mean 
death to many. 

The shock resulting from contact with 
the wires of the direct-current, low-volt- 
age system does not kill and fire is the 
only danger to be feared. 

Mr. Hedenberg was equally emphatic 
regarding the dangers from wires of the 
alternating-current, high-tension system. 

Such wires, he said, must be placed un- 
derground in San Juan. otherwise they 
would work havoc to life and property. 

(Signed) “Sun.” 


It seems probable that the “most prom- 
inent experts in the world” were misrep- 
resented or that they forgot something. 
It is hardly necessary to point out the 
fact that the statement contained in the 
above quotation is ridiculously false. A 
large proportion—probably more than 
three-fourths—of the towns in the United 
States of the sizeof San Juan are equipped 
with alternating-current distribution at 
anywhere from 1,000 to 5,000 or 6,000 
volts, and practically all of them have di- 
rect-current series arc systems running up 
to several thousand volts. There is prac- 
tically no danger in a properly installed 
alternating system of 2,200 volts, certain- 
ly no more than in a slackly installed 
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110-volt, three-wire system. There is no- 
where nearly as much danger in either as 
there is in a gas piping system as ordinar- 
ily put in a dwelling house. Possibly 
the “most prominent experts in the 
world” forgot that 6,600 volts, alternat- 
ing, is a common voltage in New York 
city, practically all its lighting being fed 
from such circuits. It is deeply to be 
regretted that the name of the New York 
Sun, a newspaper whose status should pre- 
clude any possibility of its correspondence 
service sending out interviews with un- 
known and irresponsible people, should 
be signed to the despatch quoted above. 
Is it possible that the business methods 
of the ancient Spanish régime still ob- 
tain in Puerto Rico, and that they are ex- 
tending to the Americans doing business 
and ‘publishing newspapers there? 
——-—.<> 


New York State Street Railway 
Association. 


The eighteenth annual meeting of the 
Street Railway Association of the State of 
New York, will be held on Tuesday and 
Wednesday, September 18 and 19, at 
Buffalo. The headquarters will be at the 
Hotel Iroquois. The entertainment pro- 
gramme includes several trolley rides of 
great interest in the vicinity of Niagara 
Falls, and a searchlight excursion to the 
Whirlpool Rapids. 

The programme for Tuesday provides 
for a meeting of the executive committee, 
at 9.30 a.M., and a general meeting of 
the association at 10.30 a.m. The an- 
nual dinner will be held at 8 o’clock in 
the evening at the Iroquois Hotel. On 
Wednesday, at 9.30 a. M., the second ses- 
sion of the convention will meet. Un- 
finished business will be disposed of and 
papers will be read and discussed. The 
topics for discussion are of the most prac- 
tical character, and the meeting promises 
to be a very interesting one. 


~ =: - 


Great expectations are entertained and 
many plans are being formed in Puerto 
Rico for the installation of short inland 
electric railways from the central range 
to the coast. The power is to be developed 
through the agency of many streams to be 
met with in every part of the mountain 
range which traverses the island from end 
to end. If all that is expected in the 
way of new roads and other electrical 
works is accomplished, there will be a 
field in Puerto Rico for considerable elec- 
trical machinery and material. The only 
road on the island, from the capital to 
Rio Padres, some nine miles in length, is 
shortly to be equipped electrically. 
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Coshocton County, Ohio, has granted a 
franchise for an electric road between 
Coshocton and Newcomerstown. 


The projectors of the electric railway 
which it is proposed to run between Caze- 
novia, N. Y., and Syracuse are busily at 
work securing the right-of-way for the 
road and indications clearly show that the 
work of constructing the road will be 
begun soon. 


The Northern Ohio Electric Company, 
which is to build a trolley line from 
Wheeling to Wellsburg, W. Va., has or- 
ganized permanently. Howard Hazlett 
was elected president, John G. Welty, 
vice-president, and John Arbenz, secre- 
tary and treasurer. 


The selectmen of Palmer, Mass., at a 
recent meeting granted the franchise 
asked by the Palmer & Monson Street 
Railway to extend its tracks to the Wil- 
braham line. The conditions of the fran- 
chise are similar to those already granted 
the company in Palmer. 


President George E. Fisher, of the Pon- 
tiac-Orion, Mich., electric line, states that 
the grading of the road will be completed 
this Fall and that the ties and rails will 
be laid early in the Spring. Engineers 
and surveyors are now going over the 
route preparatory to grading. 


Everything is now in readiness for work 
to begin on the electric railway at Green- 
ville, S. C. Fourteen car-loads of steel 
rails have arrived. It is thought that 
work will begin during the coming week. 
There is steel rail enough to lay eight 
miles. Several open cars are in the car 
barn. 


The El Paso, Tex., and Juarez Traction 
Company received recently from the Mex- 
ican Government a concession for the con- 
struction and operation of electric street 
car lines in Juarez. The company holds 
a franchise for an electric street railway 
system in E] Paso, and will begin its con- 
struction to connect the two cities and 
traverse their streets. 


The Greenwich & Schuylerville, N. Y., 
Electric Railway Company has filed 
notice with the Secretary of State of a 
proposed change in route in its extension 
to Fort Edward. Instead of making the 
extension in the town of Saratoga it will 
commence at Thompson’s, in the town of 
Greenwich, and extend over private lands 


265 


and public highways to Broadway, in Fort 
Edward, where connections will be made 
with the Glens Falls, Sandy Hill & Fort 
Edward Railroad. 


The United Gas Improvement Com- 
pany, of Philadelphia and New York, it 
is understood, will apply next year for a 
charter to construct an extension to the 
trolley lines that now end at Woodmont, 
Ct., over the country road a mile north 
of the present Woodmont line to Savin 
Rock, thence to New Haven via either 
Davenport avenue or Washington street. 
The proposed road would enter Savin 
Rock over the southern Milford turnpike 
and by a spur connect with the Rock 
proper north of the ball grounds, the main 
line continuing out West street to Wash- 
ington avenue, thence to New Haven. 


Although much time has elapsed since 
the granting of a franchise by the village 
to the Syracuse, N. Y., & Oneida Lake 
Railroad Company, little seems to have 
been done in the way of beginning the 
road. The citizens believe, however, 
that the road will be completed and in 
operation before the expiration of the 
time limit, which will expire on July 1, 
1901. A movement is now under way, 
which is understood to be backed by 
Supervisor Frank L. Smith, to re- 
quest the Syracuse & Oneida Lake Rail- 
road Company to secure the right-of-way 
from Pheenix to Pennellville and thence to 
Roosevelt for the purpose of extending the 
proposed line to the latter place. It is 
said that the farmers along the line are 
favorably inclined to the project and that 
their consent can be readily obtained. 


The annual report of the Metropolitan 
Street Railway Company, of New York 
city, was filed this week with the state 
board of railroad commissioners. It 
shows that the miles of road operated 
during the past year have been 217, that 
the gross earnings were $14,721,550, that 
the operating expense was $7,104,607, and 
that the percentage of operating expense 
to gross earnings was 48.26 as compared 
with 48.70, a decrease of .44 per cent. 
The net earnings for the year were $7,- 
616,943 and the fixed charges were $4,- 
608,768, leaving a balance of $3,008,175. 
The total gain for the year in the 
receipts of the road was $3,360,160, 
from which dividends were paid 


amounting to $3,145,891, leaving a sur- 
plus of $214,269. The report and the 
comparisons both are exclusive of the 
Third Avenue line, which was lately ac- 
quired by the Metropolitan and which 
comprises 209 miles in actual service and 
between 35 and 40 miles of undeveloped 
franchises to the north of New York city. 
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The Morgan Engineering Company has 
just booked an order for two good-sized 
electric overhead traveling cranes, to be 
used in a machine shop at Havana, Cuba. 


The Costa Rica Electric Light and 
Traction Company, of San Jose de Costa 
Rica, has been granted permission by the 
city authorities to extend its electric 
roads in the city and to Sabana, etc. 
Messrs. Andreas & Company, of New 
York, are the purchasing agents in this 
country for the above company. 

Messrs. Ceretti & Taufini, of Milan, 
Italy, who are said to be prominent con- 
tractors and engineers there, are asking 
for quotations in this market direct from 
manufacturing firms for wire rope, elec- 
tric tramway supplies and contractors’ 
equipment of various kinds. This firm 
has various large undertakings under- 
way not only in Italy, but also in Spain. 

The Emerson Electric Manufacturing 
Company, of St. Louis, Mo., is about to 
make a shipment to Buenos Aires, Ar- 
gentine, consisting of some 400 Emerson 
alternating-current ceiling fans. This 
shipment makes up nearly a car load of 
fans. ‘The order was secured in competi- 
tion with American and European manu- 
facturers. The same company recently 
shipped to Budapest, Hungary, a quantity 
of such electric fans. 


Die Deutsche Wachwitzmetall Gesell- 
schaft is the title of a company which 
has lately been formed, at Nuremberg, 
Germany, with a capital of $500,000, to 
acquire and exploit the rights in a new 
iron-aluminum and copper-aluminum al- 
loy. Land has been acquired by the new 
company at Hersbruck, near Nuremberg, 
on which to establish works for the man- 
ufacture of the new alloys. Considerable 
machinery and many improved tools will 
be required by the new company. 

Mr. John Marsden Ward, an agent of 
the Shah of Persia, who has been in New 
York examining trolley lines, states that 
the Shah will build the longest line in 
Asia. It will be some 93 miles, between 
‘Teheran and a port on the Caspian Sea. 
Mr. Ward is to go to Philadelphia to visit 
the shops of the Baldwin Locomotive 
Works with a view to making a report 
upon engines for use on the new railroad 
between Teheran and the Persian Gulf. 
Possibly a second railway line may be 
built to the Gulf with all possible speed. 
The roads will be built largely with Rus- 
sian capital and under the supervision of 
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Russian engineers, but Mr. Ward, it is 
stated, will be the authority upon the ma- 
chinery, rolling stock, ete. 


The annual meeting of the Buenos 
Aires Grand National Tramways Com- 
pany, Limited, was held in London on 
July 16, 1900. From the report of this 
corporation, for the year ending March 31, 
1900, the following facts are obtained: 
The number of passengers carried was 
15,800,000, against 13,298,000 in 1898-99 ; 
the number of miles traveled was 4,269,- 
000, against 3,600,000 in the previous 12 
months. The gross receipts per mile were 
7.64d., against 7.39d.; the expenses were 
5.87d., as against 6.04d.; the net receipts 
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per mile run were 1.77d., against 135d. ; 
tratfic receiptsaggregated £138,279, against 
£110,271, and the net revenue in Buenos 
Ayres was £32,018 as compared with £20,- 
627 in the preceding year. After paying 
the London office expenses, there remained 
a net balance of £6,282. 


The electric lighting companies of the 
city of Buenos Aires have entered a joint 
protest against the new tax imposed upon 
them by the municipality, which, they 
claim, is a duplicate of another tax. 
These various taxes imposed, it is claimed, 
check the advancement of new work of 
similar kind. An instance of what bus- 
iness the telephone company transacts in 
the Argentine capital may be inferred by 
the report just issued by the directors of 
the Sociedad Co-operativa Telefonica for 
the year ending June 30 last. The 
profits on the year’s working shows a 
credit balance of $113,240.69. The com- 
pany possesses a large installation of un- 
derground mains. L. M. Erricsson & Com- 
pany, of Stockholm, Sweden, are building 
multiple boards for the new central office 
at Buenos Aires, at a cost of $25,000, 
gold. 
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Electric Lights and Fans for 
Passenger Cars. 


The Consolidated Railway Electric 
Lighting and Equipment Company, 100 
sroadway, New York, illustrates else- 
where in this issue of the ELgcrricat 
Review the mechanism of its electric 
equipment for lighting and ventilating all 
kinds of passenger coaches.. The neces- 
sary current is generated from the car 
axle while the car is in motion and sup- 
plied automatically from a storage battery 
when the car is stationary. Each car 
carries its own electric lighting and venti- 
lating apparatus, being entirely independ- 
ent of all other cars and of any distant 
stationary plant. The electric lights and 
fans keep a car bright and cool and avoid 
all discomfort from heat, smoke and glare 
and all danger from fire or explosions 
where gas or oil lamps are used. The 
axle light equipment is automatic and self- 
regulating in its operation, and, there- 
fore, its cost of maintenance is insignifi- 
cant when compared with the expense in- 
curred by railway companies using gas or 
oil lamps in passenger cars. 

This company is a consolidation of all 
the various companies heretofore engaged 
in the manufacture and sale of electric 
car lighting equipments. Its board of di- 
rectors is composed of some of the most 
prominent financiers and railroad capital- 
ists in New York city, and its vice-presi- 
dent and general manager, Mr. Jno. N. 
Abbott, was for many years general pas- 
senger agent of the Erie Railroad and 
subsequently for several years chairman 
of the Western Passenger Association, in 
Chicago. The axle light equipment of 
electric lights and fans is steadily grow- 
ing in favor and in use on leading rail- 
way lines. 

; Sarr. 

A Novel Telephone Transmitter. 

A novel type of telephone transmitter 
is depicted in the accompanying illustra- 
tion. It is known as the Herald trans- 
mitter, and is manufactured by the Her- 
ald Transmitter Company, New York city. 
The design of the instrument is novel and 
the finish is burnished aluminum, it 
will not pack or fry and is hermetically 
sealed. The makers state that it may be 
submerged for a considerable period with- 
out detriment. Objectionable odors and 
the harboring of disease germs are pre- 
vented by a perfect circulation of air 
through the front part of the transmitter. 
It is easily installed and will fit into 
any Erricsson back. Considerable abil- 
ity has been shown in the design of this 
instrument, which the makers believe will 
meet with considerable favor. 
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An Electric Cooking Oven. 


Few people, other than the cook, realize 
how important in culinary operations is 
the oven. From the muffin at breakfast 
to the pastry at dinner, all of the prod- 
ucts of flour and roasts and innumerable 
items of food by which we live and through 
which we enjoy ourselves are cooked en- 
tirely in the oven. It is only lately that 
the perfection of oven operation achieved 
bv the use of the electric oven have been 
fully realized. The accompanying illus- 
tration represents an electric oven manu- 
factured by the Simplex Electrical Com- 
pany, of Cambridgeport, Mass., and in- 
tended to absorb, as a maximum, 1,500 
watts. The machine is finished in Russia 
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PERSONAL. 

Mr. Fred A. Scheffler, well known in 
engineering and electrical circles, has 
recently allied himself with the established 
house of James Beggs & Company, 9 Dey 
street, New York city. The company is 
the manufacturer’s agent for boilers, en- 
gines and allied machinery, and Mr. Schef- 
fler’s connection will undoubtedly prove of 
mutual advantage. 

Mr. L. B. Stillwell has resigned as elec- 
trical director of the Niagara Falls Power 
Company, and Mr. Harold W. Buck has 
been appointed to the position. Mr. Still- 
well, it is announced, will open an office as 
a consulting electrical engineer in New 
York city, he having devoted much time 


An Electric Hack Saw. 

In the illustration herewith is shown a 
hack saw outfit operated by an alternating- 
current motor for 7,200 alternations. 
The outfit is manufactured by the Emer- 
son Electric Manufacturing Company, of 
St. Louis, who have designed it for use 
in all places where metals require to be 
The manufacturers state that with 
this outfit metal cutting can be done at 
less than one-tenth the cost of doing the 
same amount of work by hand, or on the 
shaper. The design of the device has 
been towards simplicity, reliability and 
efficiency, the whole outfit is self-con- 
tained, and can be used in any location 
where it is possible to procure the neces- 


cut. 
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iron and has an indicating thermometer, 
well shown in the illustration, in its door. 
It has one compartment with a removable 
shelf and is 11 by 134% by 17 inches in- 
side. The three switches shown in the 
base give a combination for three tem- 
peratures. In common with other elec- 
tric heating devices, it is independent 
from all other things, requiring no chim- 
ney, and may be put anywhere—on the 
floor, for example, or on a table. No heat 
escapes from it to affect the temperature 
of the room. This is only one of the 
many electrical cooking devices manufac- 
tured by the same concern. 
a 

Plans were filed with the Building De- 
partment of New York city recently by 
A. W. Porter, architect of the Metropoli- 
tan Street Railway Company for the al- 
teration of the old car stables of the 
Eighth avenue surface road, at Forty- 
ninth and Fiftieth streets, into an electric 
power house and storage stable at a cost 
of $35,000. Half of the building will be 
used for the storage of cars. 


recently to this branch of the profession, 
and having now under construction as con- 
sulting engineer, the electrical plant of 
the Manhattan Railwav Company. Mr. 
Buck is a graduate of the Sheffield Scien- 
tific School, of Yale University, and of the 
electrical engineering course of Columbia 
University. He has been engaged for the 
last five years in the Schenectady shops of 
the General Electric Company. Among 
other changes announced at the Niagara 
Falls Power Company’s plant are the pro- 
motions of Assistant Superintendents Paul 
M. Lincoln and Philip B. Barton, the 
former having been made resident elec- 
trician and the latter superintendent of 
the operating department. 
nico calla 
A Westinghouse Dividend. 

The Westinghouse Electric and Manu- 
facturing Company has declared a quarter- 
ly. dividend of one and three-quarter per 
cent on its preferred stock payable October 
1. Transfer books close on September 20 
and open October 2. 


An Enecrric Hack Saw 


sary current for the motor. The outfits 
are made in several sizes and can also be 
furnished, equipped with direct-current 
motors. The makers have issued a bulle- 
tin fully describing the device. 
foun SMEs 

The extensive demand in Cape Town 
for iron posts for railroad lines, telephone 
and electric companies generally has 
prompted Consul-General Stowe at that 
port to send a diagram of the most used 
post for the purposes intended. “The 
demand for these posts,” the consul says, 
“will be large. At the present writing 
several thousands are needed. England 
and Germany have been the ‘exporters 
heretofore, and it is time for United States 
manufacturers to compete.” The consul 
adds: “Up to the present no American 
manufacturer has been found who could 
produce the tapered ‘wrought top.’ Speci- 
fications have been furnished, and invari- 
ably the reply has been that only straight 
tops could be furnished, and I am sending 
the diagram to the Department in the 
hope that its publication will meet the 
eye of some manufacturer who can produce 
it and is willing to submit prices f. o. b. 
New York city.” 








Automobiles 











The New York & Ohio Company, of 
Warren, Ohio, manufacturer of the Pack- 
ard incandescent lamps and transformers, 
has gone into the automobile business and 
is now placing on the market a gasoline 
automobile. 


A newspaper report from Denver, dated 
September 9, says that Mr. John Brisben 
Walker has made an ascent of Pike’s Peak, 
in an automobile, of 11,000 feet. He did 
not finish the trip to the summit as the 
road was too rough for him. 


The New York Tribune has in- 
augurated a voting contest with a steam 
automobile as a prize. The person to 
whom the prize will be awarded is the one 
who shall receive the most votes from 
other 7'ribune readers. Anyone living in 
the States of New York, Connecticut, 
Massachusetts or New Jersey is eligible. 


A press cablegram from Paris states 
that the Fall manceuvres of the French 
army will have as a feature the many uses 
to which the automobile is put. The gen- 
erals have discarded their horses and are 
using automobiles exclusively. The ma- 
chines are also being used as transports 
by the commissary and telegraphic corps, 
and even for carrying guns which, in 
many cases, weigh several tons. 


Mr. Alexander Winton, of Cleveland, 
Ohio, has forwarded to Mr. William K. 
Vanderbilt and Captain Albert Bostwick, 
of Newport, a challenge for an automo- 
bile race at 100 miles, to be decided on a 
smooth track. As a further incentive a 
cup, valued at $800 will be given to the 
winner provided the race is made a fea- 
ture of the Automobile Exposition to be 
held at Washington Park, Chicago, Sep- 
tember 18 to 22. 


All of the silly paragraphs do not start 
in the American press. A Portuguese paper 
is authority for the statement that a Rus- 
sian, rejoicing in the euphonious name of 
Hutal Serky, has invented a new variety 
of automobile which he loads up with a 
two-pound charge of some salt, the compo- 
sition of which is not stated. When this 
is warmed it forms a gas which, to quote 
the original description, “puts the cylinder 
in movement.” It is said that the Czar of 
Russia has taken great interest in this in- 
vention, and intends to send the inventor 
to Paris. It seems likely that if this is 
done the inventor will be kept in Paris, 
as people who can make high pressures 
and large motive powers from two pounds 
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of salt are not very popular in the Mus- 
covite domains. 


Mr. Marcus Nathan, general manager 
of the Automobile Show, which is to be 
held at Grand Central Palace, New York 
city, from November 14 to 24, 1900, is 
issuing some very attractive printed mat- 
ter, bringing out the advantages which the 
show will afford to exhibitors. Mr. Nathan 
says that the exhibitors are disposed to 
consider together his show and that which 
will be given under the auspices of the 
Automobile Club, at Madison Square 
Garden, from November 3 to 10. Both 
shows, the one at the Grand Central 
Palace following the other, will give auto- 
mobile manufacturers an uncommon op- 
portunity to meet the people of the East. 
As is well known, the Horse Show will 
occur at Madison Square Garden during 
the Automobile Show at the Grand Cen- 
tral Palace, and it is estimated that 50,000 
visitors come to it from out of town each 
year. These people are naturally of a 
class interested in automobiles, and it is 
expected that a very large proportion of 
them will visit the Grand Central Palace 
while they are here. Space is being rap- 
idly taken, and Mr. Nathan expects that 
he will have the largest and best auto- 
mobile show ever held in the United 
States. 


- -_—>- 


Automobile Racing at Newport. 


The first race-meet of the New York 
Automobile Racing Association, was held 
September 6, at Aquidneck Park, near 
Newport, R. I., about 9,000 persons being 
in attendance. The first championship 
of America was won by Mr. W. K. Van- 
derbilt, Jr., using a French racing ma- 
chine. 

There were no accidents, although 
there had been some apprehension that 
there might be on account of the high 
speed at which the machines would run. 
The track was very dusty, and many elab- 
orate costumes were spoiled on this ac- 
count. The first race for electric vehicles 
had only three entries. The results of the 
various races run were as follows: 

Electric Vehicles—First heat—Won by 
Mrs. Herman Oelrichs by default. Second 
heat—Won by A. L. Riker, 10 minutes 44 
seconds; S. C. Crane, 10 minutes 52% sec- 
onds. 

Final Heat—Won by A. L. Riker. Time, 
13 minutes 5 seconds. Mrs. Oelrichs did not 
finish. 

Motor Tricycles—First heat—Won by A. K. 
Skinner, 10 minutes 3014 seconds; J. Boise 
Lote, 11 minutes 40 seconds, second; Harold 
S. Vanderbilt, not timed. Second heat—Won 
by Charles S. Henshaw, 9 minutes 52 sec- 
onds; Royal Phelps Carroll did not finish. 
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Final Heat—Won by Skinner. Time, 9 
minutes 12 seconds. Henshaw did not fin- 
ish. 

Steam Vehicles—First heat—Won by S. T. 
Davis. Time, 10 minutes 4514 seconds; John 
Jacob Astor did not finish. Second heat— 
Won by J. H. McDuffee, 10 minutes 56 sec- 
onds; George I. Scott, 14 minutes 16 seconds, 
second. 

Final Heat—Won by McDuffee. Time, 10 
minutes 52 seconds. Davis broke down at 
the start. 

Gasolene Vehicles—First heat—Won by 
William K. Vanaerbilt, Jr. Time, 8 minutes 
58% seconds; Fisher, 13 minutes 23% sec- 
onds, second. Second heat—Won by H. 
Bishop by default. 

Final Heat—Won by Vanderbilt, 8 minutes 
531% seconds; Bishop, 9 minutes 30 seconds. 
Championship Race—Won by W. K. Vander- 
bilt, Jr., gasolene, 8 minutes 54 seconds; 
A. K. Skinner, motor tricycle, 9 minutes 22 
seconds, second; A. L. Riker, electric, 10 
minutes 28% seconds, third; McDuffee, steam, 
did not finish. 


-_>-— -—— 





Telephone ana 
Telegraph 











Work will begin soon on the comple- 
tion of a telephone line from San Angelo 
to Ballinger, Tex., there to connect with 
a line to be built thence to Brownwood, 
which will connect San Angelo, tele- 
phonically, with the world. 


President Glidden, of the Erie Tele- 
phone system, estimates that the Erie com- 
pany’s loss through the Galveston cyclone 
will be about $50,000. About 10 miles 
of long-distance telephone wire between 
Galveston and Houston were wrecked. 


It is reported that the Diamond State 
Telephone Company, of Delaware, expects 
to extend its lines over the entire penin- 
sula. It covers at present the whole 
state of Delaware, and is complete to 
Easton, Cambridge and Denton, Md., and 
as soon as possible it will be extended 
down the peninsula through Salisbury to 
Cape Charles City, Va. At present there 
are about 400 miles of service, and when 
completed it will have nearly 1,000 miles. 


The Central District and Printing Tel- 
egraph Company, of Pittsburgh, Pa., has 
had plans drawn for a 20 by 40 foot, 
three-story addition to its east end build- 
ing, at Centre and South Highland ave- 
nues. The entire building, together with 
the present structure, will be made fire- 
proof. Alden & Harlow, architects, are 
drawing the plans for the new 10-story 
building of the company to be erected at 
Fourth avenue and Cherry alley. The 
contract for the building will be let in 
about a month. 
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International Association of [Municipal 
Electricians. 

The work of the local committees, in 
preparing for the fifth annual meeting of 
the International Association of Munici- 
pal Electricians, to be held in Pittsburgh, 
September 25, 26 and 27, is progressing 
most satisfactorily. A meeting of the 
committee on arrangements was held in 
Allegheny recently, and the following 
were added to the committee on arrange- 
ments: C. B. Gorsuch, division operator, 
of the Baltimore & Ohio Railroad Com- 
pany; C. M. Sheaffer, division operator, 
of the Pennsylvania Railroad Company ; 
J. R. Smith, division operator, of the West 
Penn Railroad Company; C. E. McKeim, 
superintendent of telegraph of the Penn- 
sylvania Company; W. D. Painter, super- 
intendent of the Central District and 
Printing Telegraph Company, and R. J. 
Daley, inspector of the Pittsburgh Board 
of Fire Underwriters. 

The committee then took up the work 
of completing arrangements for the en- 
tertainment of the visiting delegates and 
their friends. The trolley ride, on the 
evening of the 25th, over the lines of the 
traction companies, will afford the visit- 
ors unique views of the two cities by 
night. These will be obtained from a 
half dozen points on the bulwark-like 
hills which envelop Pittsburgh and Alle- 
gheny. The view of the cities at this 
time from Troy Hill, Allegheny, or 
Mount Washington, Pittsburgh, is most 
beautiful. 

The carriage rides for the ladies over 
the boulevards and through the parks on 
the afternoon of the 26th will also be a 
most enjoyable affair. The east end 
boulevards (Grant and Beechwood), are 
many miles in length and run through 
the most beautiful and picturesque sec- 
tions of the city. Schenley Park, which 
is filled with macadamized driveways, 
has magnificent natural scenery. High- 
land Park, connected with that of the 
Schenley by boulevards, commands a 
view that is unsurpassed anywhere. 
From it can be seen portions of the two 
cities’ united by bridges over the Alle- 
gheny River; valleys and uplands alter- 
nating in field and forest, and a prospect 
of the country encircling the eastern por- 
tions of Pittsburgh and Allegheny. Be- 
neath can be seen, on the river bank, the 
celebrated Brilliant Pumping Station, 
whose engines force daily 40,000,000 gal- 
lons of water into the Highland Reser- 
voir, 365 feet above. This reservoir has 
a capacity of 120,000,000 gallons. A 
delightful luncheon will be served by the 
ladies’ reception committee in one of the 


ELECTRICAL REVIEW 


many cozy nooks of one of the parks dur- 
ing this outing. 

In the evening theatre parties will be 
given for those who desire to attend, and 
for those who care to see them, an inspec- 
tion of some of the large iron and steel 
mills will be made. 

The crowning pleasure event of the 
convention, however, will be the excursion 
and banquet on the steamer Mayflower, 
down the Ohio River to Davis Island 
Dam, seven miles and return, then up the 
Monongahela River, 45 miles and return, 





A Compact DistrrBuTINnG BoARD. 


on the afternoon and evening of the 27th. 
The Tariff Club Quintet, C. F. Harris, 
manager, and H. P. Ecker, city organist, 
of Allegheny, will furnish music for the 
occasion. On this trip a beautiful view 
of the confluence of the Monongahela and 
Allegheny Rivers forming the Ohio will 
be obtained, and of the magnificent 
bridges which span those rivers. Around 
what is known as “The Point,” cluster at 
this season of the year, coal fleets aggre- 
gating upwards of 10,000,000 bushels of 
“black diamonds,” ready to be towed 
south when a “barge stage” comes along. 
Old Fort Du Quesne is still standing near 
“The Point,” and may be seen. 

The ride up the Monongahela River will 
be most interesting and instructive. From 
the junction of the two rivers to Lock No. 
1 will be seen many of the largest mills and 
factories. Further up the river, on the 
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right, at Homestead, is the Carnegie 
works, where the great strike of 1892 oc- 
curred. Then comes Braddock, the scene 
of the historic battle between General 
Braddock and the Indians, in which the 
former was defeated and killed. Duquesne, 
McKeesport, Elizabeth, Monongahela 
City, Glassport and dozens of other flour- 
ishing towns will be passed, all of which 
have some historic interest as well as many 
great works and factories. The local com- 
mittee will take especial care and pains to 
point out and explain the points of inter- 
est along the trip to the visitors. 


7p 


Another American Manufacturer Wins 
Paris Exposition Medals. 

The Holophane Glass Company, 1 
Broadway, New York city, has been 
informed by its Paris representative that 
the exposition authorities have awarded 
to it two gold and one silver medals for 
its various exhibits at the Exposition. It 
will be remembered that the holophane 
glass globes are used on the lamps dec- 
orating the Electrical Palace, and in sev- 
eral other places in the exposition. 
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Wireless Telephony. 


At the session of the physical science 
section of the British Association for the 
Advancement of Science, at Bradford, 
England, last Saturday, Sir William H. 
Preece made the interesting announce- 
ment that he had found it possible to con- 
vey audible speech six to eight miles 
without wires. So far no details have 
been received as to the method employed 
but it is understood that it is similar to 
the induction telegraph and telephone ex- 
periments with which Sir William Preece’s 
name has been prominently identified in 
the past. 
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A Compact Distributing Board. 


In the accompanying illustration is 
shown one of the many types of panel or 
distribution boards manufactured by Zim- 
dars & Hunt, New York city. This firm 
was a pioneer in this line and has made 
a leading specialty of this kind of work 
from the very first. The result is that its ° 
manufactures are to be found in the most 
up-to-date plants in all parts of the 
United States as well as in many foreign 
installations. A prominent feature of 
all the Zimdars & Hunt panel boards is 
the superior grade of workmanship ex- 
pended on them. This, together with 
the simplicity of materials used and their 
construction, explains the high reputa- 
tion, the company’s work has obtained. 
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News #4 # 4 











San Antonto, Trex.—The Dubinski 
Electric Company filed a deed of assign- 
ment August 30. 


Sraunton, Inu.—The Staunton Tele- 
phone Company has been organized. Cap- 
ital stock, $2,500; incorporators: C. R. 
Wall, S. P. Williamson and C. Godfrey. 


New York Crry—Cook Electric Com- 
pany, of New York city. Capital, $10,- 
000; directors: 8S. S. Cook and Martha A. 
Cook, of Long Island City, and David 
Mason, of New York city. 


Newark, N. J.—The Standard Auto- 
Vehicle Company has filed articles of in- 
corporation. The authorized capital is 
$250,000. The company will manufac- 
ture vehicles and motors. 


DANVILLE, Itt.—The Westville Elec- 
trie Light and Power Company, of Dan- 
ville, has been incorporated. Capital 
stock, $20,000; incorporators: Michael 
Kelly, M. W. Kelly and Edward J. Kelly. 


Cuinton, Inu.—The Citizens’ Electric 
Company, of Clinton, has been incorpo- 
rated, capital $15,000, to operate electric 
light, heat and power plants; incorporat- 
ors: E. S. Nixon, Titus Hinchliffe and 
W. W. Newman. 


Laconta, N. J.—The Laconia Manu- 
facturing Company has been incorporated 
to do a general electric business. Capital, 
$500,000; incorporators: G. B. Morton, 
W. H. Carey, C. Sickelman ; G. B. Morton, 
attorney ; all of Jersey City. 





LEADVILLE, Coto.—The Leadville Gas 
and Electric Company, of Leadville, Lake 
County, has been incorporated with a 
capital of $200,000; John F. Campion, 
Robert B. Sullivan, Gilbert Wilkes and 
C. K. Boettcher are the incorporators. 


LovIsvILLE, Ky.—Articles of incorpo- 
ration have been filed by the Central Elec- 
tric Company, with a capital stock of $10,- 
000; the incorporators are: J. S. Carill, 
P. M. Gelatt and W. C. Hines. The 
company will manufacture electric sup- 
plies. 


Hamitton, TeENN.—The Secretary of 
State has granted a charter to the Reed 
Automatic Trolley Head Company, of 
Hamilton County, with $1,000 capital 
stock. The incorporators are: E. M. 
Smith, E. S. Reed, W. P. McClatchy, 
Harry Preston and W. C. Shelton 


CAMBRIDGEPORT, Mass.—The Simplex 
Electrical Company, of Boston, has filed a 
certificate with the Secretary of the Com- 
monwealth, announcing an increase in its 
capital stock from $250,000 to $350,000. 
The increase was used to purchase new 
buildings and additional real estate. 


PortLAND, Mr.—-The Vermilion Rail- 
way and Light Company, of Portland. 
Me., has been incorporated to do a general 
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railway and electric light business. Cap- 
ital, $1,000,000; incorporators: G. Burn- 
ham, Jr., G. F. Duncan, E. Woodman, 
N. Clifford, P. G. Broun, all of Portland, 
Me. Flournoy, Price & Smith, attorneys, 
Charleston. 


CHARLESTON, W. Va.—The American 
Duplex Telephone and Telegraph Com- 
pany, of Charleston, has been incorporated 
to do a general telegraph and telephone 
business. Capital, $1,000,000; incorpo- 
rators: J. E. Scraggs, E. L. Wood, C. R. 
Burdette, A. H. Wilson, Jr., J. E. Chil- 
ton, all of Charleston ; Chilton, MacCorcke 
& Chilton, attorneys, Charleston. 


Scuenectapy, N. Y.—The Niskayuna 
Power Company has been incorporated to 
build and maintain canals in Schenectady 
and to lease and sell power developed from 
the flow of water. The capital is $100,- 
000 and the directors are: William A. 
Graves, of Rexford Flats, and Ernest C. 
Brown, William H. Fritchman, Henry K. 
Landis and Leslie J. Montgomery, of 
New York city. 


Denison, Trex.—The charter of the 
Denison & Sherman Railway Company 
has been approved by the attorney gener- 
al. Capital stock, $100,000. The pur- 
pose of this corporation is to build an 
electric line eight miles long between the 
two cities named and extending five 
miles within the limits of both. Incor- 
porators: A. G. Moseley, Tom Randolph, 
E. J. Smith, J. W. Blake and others. 


Warsaw, Inp.—With a capital stock 
of $30,000 a new organization, known as 
the Commercial Telephone Company, of 
Warsaw, has filed articles of incorpora- 
tion, having purchased from the Warsaw 
Telephone Company its local system and 
all its toll lines which connect 48 points 
in northern Indiana, Warsaw being the cen- 
tral station. Theincorporatorsare Strauss 
Brothers, Ligonier, Ind.; John J. Wide- 
man, Odell; C. W. Burke, Silas W. 
Chipman, Charles E. Wahl and Mel. R. 
Williams, of Warsaw. 


New York Ciry—It is announced 
that the reorganization of the Electric 
Pneumatic Company is progressing fav- 
orably, and it is expected that within a 
few days the property will be turned over 
to a new company. The plan of reor- 
ganization permits the holders of 100 
shares of stock to receive 100 shares of 
stock in the new company. For the assess- 
ment of 20 cents per share holders will be 
given 25 per cent in a bond which shall 
bear interest at the rate of five per cent 
per annum. The interest on these de- 
benture bonds must be paid before any 
dividends are paid on the stock. 

sient a 


The Coming Greatness of the 
United States 


[From the Boston News Bureau.] 

The London Statist, in a recent issue 
discusses exhaustively the economic future 
of America. Assuming that sound money 
and McKinley will triumph in November, 
the article says that never before has the 
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position of the United States been better 
or_the outlook brighter. Since 1896 the 
country has marketed unexampled crops 
at remunerative prices, and manufactur- 
ing has been immensely stimulated. 
From 1893 to 1896 exports averaged 
only $850,000,000 per annum; in the past 
four years the average has been over $1,- 
200,000,000. From 1893 to 1896 im- 
ports averaged $750,000,000; for the past 
four years only $730,000,000, . Thus the 
net trade balance in favor of the states 
has averaged over $500,000,000 the past 
four years, against only $100,000,000 the 
previous four years. 

Beside exports of merchandise, the 
country is now selling abroad a portion of 
both its gold and silver production. In 
the 12 months to June 30, last, net silver 
exports reached $21,000,000, and gold 
$5,000,000. From 1889 to 1896 gold had 
to be sent abroad to meet the indebtedness 
of the United States for interest, freight, 
insurance and disbursements of tourists. 
In the past year, however, exports have 
supplemented American investments abroad 
—America has been able to buy a very 
large quantity of its own securities in 
Europe, to leave a large sum for employ- 
ment in England, Germany and Russia, 
and has supplemented the balance due to 
it by gold shipments. 

sasecncdsigllil Se teats 
Wall Street and the Electrical 
Stock [arket. 

There was a slight increase in the activ- 
ity of the stock market for the current 
week, but without any material changes 
in prices. The market was practically 
controlled by professional traders and no 
substantial revival of outside interests re- 
sulted. 

On the New York Stock Exchange, 
General Electric closed the week at 138 
bid and 139 asked, a loss of 14 of a point 
for the week. Metropolitan Street Rail- 
way, of New York, closed at 15314 bid and 
155 asked, a gain of 34 of a point for the 
week. Third Avenue Railroad, of New 
York, closed at 110 bid and 112 asked, in- 
dicating nochange for the week. Brooklyn 
Rapid Transit closed at 5414 bid and 545¢ 
asked, a loss of 34 of a point for the week. 
Manhattan Railway, of New York, closed 
at 9114 bid and 92 asked, showing no 
change for the week. On the Boston ex- 
change, the telephone stocks were not 
quoted. 

On the Philadelphia exchange, Electric 
Storage Battery, common, closed at 70 
bid and no asked price, showing no change 
for the week. Union Traction closed at 
365% bid and 3634 asked, a loss of 1% of 
a point for the week. 

On the curb, or outside market, in New 
York, Electric Vehicle closed at 17 bid and 
22 asked, a gain of 2 points for the week. 
Electric Boat closed at 17 bid and 19 
asked, a gain of 2 points for the week. 

Wall street, September 1. 
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Sad 


FRED. M. LOCKE, Victor, N Y., an- 
nounces that he will send a copy of catalogue 
No. 5 of Locke’s insulators upon request. 


PARTRICK, CARTER & WILKINS, Phila- 
delphia, Pa., manufacturers of electrical 
house goods, are soon to move into a large, 
new building. 


CARLETON ELECTRIC COMPANY, 1133 
Broadway, New York, has recently patented 
in this country and abroad a unique window 
lock, which operates as a fire alarm. 


THE DIAMOND METER COMPANY, 
Peoria, Illl., is preparing a new design of 
meter which will be placed before the elec- 
trical field some time during the Fall. 


ROBERT L. McOUAT, Indianapolis, Ind., 
successor to Varney & McOuat, dealer in 
electrical supplies, has the state and local 
agency for Buckeye incandescent lamps. 


THE NEW YORK & OHIO COMPANY, 
Warren, Ohio, manufacturer of the Packard 
incandescent lamps and transformers, is 
sending out a small wall calendar for Sep- 
tember. 


MR. JOHN T. McROY, New York and Chi- 
cago, is out with his monthly calendar blot- 
ter for September. This month the blotter 
carries philosophical verses of interest to all 
electrical men. 


THE SPRAGUE ELECTRIC COMPANY, 
New York, has issued a bulletin describing 
the Lundell electric motors for blowing pipe 
or reed organs. The bulletin is designed for 
free distribution. : 


‘HE ELECTRIC APPLIANCE COM- 
PANY, Chicago, has been appointed general 
western agent for the new “socket extension 
tap” and is now engaged in sending out 
circulars and information regarding the de- 
vice. 


WESTINGHOUSE, CHURCH, KERR & 
COMPANY, Pittsburgh, have just published 
a list of plants equipped with the Roney 
mechanical stoker. The list includes some 
of the most prominent electric plants in the 
country. 


THE NORTON ELECTRICAL INSTRU- 
MENT COMPANY, with main office and fac- 
tory at Manchester, Ct., now has the fol- 
lowing agents: Kohler Brothers, Chicago, 
and Newman-Sprinley Company, New Or- 
leans, La. 

A. L. IDE & SONS, Springfield, Il., have is- 
sued a supplementary bulletin describing the 
Ideal four-ported engine for electric light 
and power service. The bulletin is hand- 
somely illustrated and may be obtained free 
on request. 


ROBBINS & MEYERS, Springfield, Ohio, 
have now a line of protected type of small 
motors complete in sizes from one-sixteenth 
to one-sixth horse-power. These motors are 
series wound and for use on 110 or 220 volts 
direct current. 


THE ROYAL ELECTRIC COMPANY, 
Peoria, Ill., has recently received from the 
press some interesting literature relative to 
the Royal alternating-current generators and 
transformers, which it will be glad to send 
free to inquirers. 


THE ELECTRIC APPLIANCE COM- 
PANY, Chicago, is general western agent for 
Richmondt electro-galvanized conduit. The 
company has lately gotten out a conduit cata- 
logue which should be in the hands of every 
electrical worker. 


THE H. C. ROBERTS ELECTRICAL SUP- 
PLY COMPANY, Philadelphia, Pa., has ac- 
cepted the agency for the Adams-Bagnall arc 
lamps. This supply house reports a most 
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active Summer season, with excellent pros- 
pects for Fall activities. 


THE HOLOPHANE GLASS COMPANY, 
New York, has prepared booklets in Ger- 
man, Spanish and French describing its 
Holophane glass globes for all kinds of 
lights. The booklets are well prepared and 
are illustrated in two colors. 


JAMES L. ROBERTSON & SONS, 204 Ful- 
ton street, New York, have issued a pam- 
phlet entitled “Time is Money,” describing 
their ‘“Tic-a-Toc” automatic grease cup. The 
device seems to be a very meritorious one 
and is weil described in the booklet. 


THE PACIFIC ELECTRIC COMPANY, La 
Crosse, Wis., manufactures a unique line of 
adjustable electric light lamp shades in 35 
different styles. This company has added a 
number of new designs to its list this season, 
and it has a new catalogue ready for dis- 
tribution. 


THE AMER.CAN ELECTRICAL HEATER 
COMPANY, Detroit, Mich., is exhibiting an 
interesting line of electrical heating appara- 
tus, at the Paris Exposition, which has 
created favorable comment as being in ad- 
vance of apparatus of this kind made in 
other countries. 


THE CROSS OIL FILTER, made by the 
Burt Manufacturing Company, Akron, Ohio, 
has been selected for the equipment of the 
Imperial Steel Works, owned and operated 
py the Japanese Government, and it is said 
that this plant will probably be the mast per- 
fect of its kind in Japan. 


THE WARREN ELECTRIC AND SPE- 
CIALTY COMPANY, Warren, Ohio, wishes 
it announced that its interests are not 
merged into the so-called incandescent lamp 
trust. This company is the manufacturer 
of the “Peerless” incandescent lamps, trans- 
formers and fan motors, and operates a 
large factory. 


SCHIFF, JORDAN & COMPANY, New 
York, manufacturers of the “Ship” imported 
carbons for enclosed are lighting, report the 
greatest demand in their history for carbons 
for electric lighting purposes. This com- 
pany also states that it has orders in hand 
sufficient to cover its importations for the 
next 90 days. 


THE AMERICAN STONE CONDUIT COM- 
PANY, Chicago, I[11., is placing on the market 
a stone conduit made of cement and crushed 
stone. It 1s claimed that for underground 
subway systems this conduit is indestructi- 
ble, as it is a solid block of stone, witnout 
joints, although it may be readily sawed to 
desired lengths and angles. 


MOLONEY ELECTRIUV COMPANY, St. 
Louis, Mo., speaks of a very prosperous seas- 
on and large sales of the Moloney transform- 
ers. This company claims that a Moloney 
transformer of 20-light size or 40-light size 
will carry a heavier load without burning 
out than will a transformer of the same size 
of an oil-insulated type. 


THE CAHALL SALES DEPARTMENT, of 
Pittsburgh, has issued the fifth edition of 
the Cahall boiler catalogue, which takes the 
form of a.very handsome book, bound in 
cloth and elegantly illustrated. Various points 
of advantage claimed for the Cahall boil- 
er are effectively made. The catalogue may 
be had free on request. 


THE EMERSON ELECTRIC MANUFAC- 
TURING COMPANY, of St. Louis, has issued 
a bulletin illustrating and describing its com- 
plete electric water-pump outfits, equipped 
with alternating-current motors. Those in- 
terested in this phase of the application of 
electric power may obtain the bulletin free 
on request. by asking for No. 3018. 


THE GENERAL ELECTRIC COMPANY, 
Schenectady, N. Y., has issued a very hand- 
some booklet entitled “Transformer Testing 
for Central Station Managers.” It is of the 
most practical character and is carefully il- 
lustrated with diagrams and half-tones. The 





booklet is-a-handy one to have arouna and 
should be in the hands of all interested in 
transformer work. 


THE SAFFORD ARC LAMr MANUFAC- 
TURING COMPANY, Buffalo, N. Y., is intro- 
ducing the improved Safford arc lamp for all 
currents. A number of interesting features 
are claimed for these lamps, and electric 
light stations and those following lighting 
subjects would be interested in seeing a copy 
of this company’s illustrated pamphlet. 


“USEFUL LIGHT” is a title of a booklet 
issued by the Shelby Electric Company, Shel- 
by, Ohio, from its own press, in which a 
great deal of information is given about the 
new Shelby incandescent lamp, which, the 
manufacturers claim, gives more useful light 
than any other now on the market. The 
pamphlet is well worth careful study and 
may be obtained free on application. 


THE WHEELER CONDENSER AND EN- 
GINEERING COMPANY, 120 and 122 Lib- 
erty street, New York, manufacturer of the 
Barnard fanless self-cooling water tower, has 
had encouraging and gratifying success with 
this valuable adjunct of steam engineering 
plants. It will be remembered that in a 
recent number of the ELecrricaL Review the 
Barnard tower was described and illustrated. 


THE COLUMBIA INCANDESCENT LAMP 
COMPANY, St. Louis, Mo., is making a 
special guarantee that Columbia lamps will 
be found absolutely uniform in initial read- 
ings for candle-power, voltage and efficiency, 
and particularly requests, in connection with 
Fall activity for central stations and isolated 
fields, that consideration be given to claims 
made for the superior quality of Columbia 
lamps. 


WILLIAM ROCHE, 42 Vesey street, New 
York, inventor and manufacturer of the 
“New Standard” dry battery, is placing on 
the market a dry battery outfit known as the 
auto-gas battery for gas and gasoline en- 
gines, which is particularly designed for use 
on automobiles. He has also manufactured 
a unique electrically-ighted campaign but- 
ton. These spgcialties are unusually desira- 
ble for supply houses. 


HEWITT-LINDSTROM MO:0R _  COM- 
PANY, Chicago, Ill., on a recent test of one 
of its delivery wagons just finished, weigat, 
3,200 pounds, radius 50 miles on one charge 
at a speed maximum of 12 miles, took 15 
amperes at 92 volts. At that speed, after 
running two hours the voltmeter read 92 
volts. On a macadam road it is claimed 
never to take over 17 amperes, ana 92 per 
cent efficiency is claimed for this vehicle. 


THE L. B. ALLEN COMPANY, Incorpo- 
rated, Chicago, in 1ts announcement in this 
issue, sums up, in condensed form, some ex- 
cellent reasons why its Allen soldering paste 
has secured such popular favor among elec- 
tricians. The paste, being packed securely and 
neatly in an air-tight tin can (not too deep) 
assures convenient and safe handling. Its 
non-corrosive feature creates a strong senti- 
ment in its favor while the effectiveness of 
this paste is “the proof of the pudding.” 


MR. H. E. PLASS, of the H. E. Plass Elec- 
tric Supply Company, 21 Barclay street, New 
York city, left for a five weeks’ trip through 
the middle west, St. Louis, New Orleans, 
etc., selling novelties and staples of his own 
manufacture, of which he has, at present, an 
extensive line. Mr. Plass also is just bring- 
ing out a new and very comprehensive cata- 
logue of electric novelties. The catalogue 
will be ready for distribution in about two 
weeks, and any one interested may have a 
copy by asking for it. 


MR. JOHN GRIER, 141 South Clinton 
street, Whicago, who is the western repre- 
sentative for the Dicke Tool Company, in- 
forms the ELectricaL Review that his com- 
rany has received a bronze medal for tools 
exhibited at the Paris Exposition. This is 
the highest prize awarded for tools and nat- 
urally its recipients are feeling that they 


ew 
~~ 
ww 


have received very high appreciation. Mr. 
Dicke was in personal attendance at the Paris 
Exposition, and his exhibit created consid- 
erable interest among foreign manufac- 
turers. 


CHAS. A. SCHIEREN & COMPANY, New 
York city, the well known belt manufactur- 
ers, have received from the Paris Exposition 
the gold medal for leather belting and belt- 
ing leather. This is a high compliment to 
an American manufacturer. The firm of 
Chas. A. Schieren & Company is doing 
an exceptionally large export business 
in its well known lines of leather belt- 
ing for electric power stations, and other 


services. The company will be glad to cor- 
respond with inquirers for this class of 
goods. 


THE BULLOCK ELECTRIC MANUFACT- 
URING COMPANY, Cincinnati and New 
York, manufacturer of dynamos and motors, 
is in receipt of the following letter from 
George A. Fuller & Company, of New York, 
which company made an exhibit at the Paris 
Exposition: “Your dynamo forms a promi- 
nent part in our exhibit, and helped to obtain 
the grand prizes and gold medals which have 
been awarded to this exhibit.”” The Bullock 
Company has been awarded the gold medal 
for electrical apparatus exhibited at the 
Paris Exposition. 


“ELECTRIC POWER” is the title of a 
handsome catalogue just prepared by the 
Westinghouse Electric and Manufacturing 
Company, of Pittsburgh. The book is in- 
tended for distribution at the Paris Exposi- 
tion, and is printed in four languages: 
French, English, German and Spanish. It 
includes a collection of views of Westing- 
house motors applied to stationary service. 
The object of the book is to tell by pictures 
rather than words of some of the many ways 
in which Westinghouse motors are used. The 
typographical character of the book is be- 
yond reproach. 


THE EUREKA ELECTRIC COMPANY, 
Chicago, Ill., manufacturer of telephone and 
switchboard apparatus, has just issued a let- 
ter to the trade announcing that it has added 
to its switchboard and telephone business 
a department of telephone construction 
supply material, and that it will carry in 
stock Eureka galvanized telephone wire, ex- 
tra B. B. B. B. galvanized standard telephone 
wire, rubber and weatherproof covered wire, 
annunciator, office and switchboard wire, 
cross arms, brackets, pins, oak and locust, 
lag screws and bolts, insulators, knobs, 
braces, guys, hangers and everything neces- 
sary to the equipment of exchanges. 


ONE OF THE MOST PROFITABLE post 
offices in the Unitea States is that at Scran- 
ton, Pa. The volume of business is unusual- 
ly large and is steadily increasing, the fig- 
ures for the first six months of the present 
year showing more than double the business 
for the same months in 1893. This is due 
principally to the rapid growth of the Inter- 
national Correspondence Schools. Seven 
years ago the school’s postage was barely 
five per cent of the total, but now one-third 
of Scranton’s postage is paid by the Inter- 
national Correspondence Schools. Their 
postage has increased from an average of 
less than $400 to over $5,000 a month. 


THE KELLOGG SWITCHBOARD AND 
SUPPLY COMPANY, of Chicago, informs the 
ELECTRICAL REVIEW that its new departure of 
soliciting and receiving orders for the equip- 
ment of small exchanges is meeting with 
marked success. The high class of work in- 
stalled by the company in the larger ex- 


changes and the successful operation of its | 


many forms of telephone apparatus and ap- 
pliances for several years is an indication of 
what may be expected in future installations 
of smaller nature. The company has recent- 
ly added to its plant to such an extent that 
it can now take orders for anything in 
the telephone line from a part of a single in- 
strument to complete equipments for the 
smallest or largest exchanges. By complete 
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is also meant the outside line construction, 
if so desired by customers. The advantage 
of having one company responsible for an 
entire installation is obvious. This feature 
of its work has seldom, if ever, before, been 
attempted by any other company. A hand- 
somely illustrated circular, descriptive of 
its manufacturing facilities and products, 
has recently been issued and will be sent 
upon application. 


THE WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY, Pittsburgh, 
has prepared a booklet entitled “Drop in Al- 
ternating-Current Lines,’ by Ralph D. Mer- 
shon. It is supplemented by a brief descrip- 
tion of the Westinghouse type F compensat- 
or. The first section of the books treats of 
a method for calculating the drop in alter- 
nating-current circuits. The information is 
given in very good form and should be of 
value to engineers who have such calcula- 
tions to make. Any one interested in al- 
ternating-current work may receive a copy 
of the booklet by applying to the company’s 
office at Pittsburgh. 


THE VERY EXTENSIVE APPLICATION 
of the “Chloride Accumulator” manufactured 
by the Electric Storage Battery Company, of 
Philadelphia, is indicated by the following list 
of some of the concerns which have contract- 
ed for “Chloride Accumulator” batteries dur- 
ing the past two or three months: Railway 
Plants—Pawtucket Valley Electric Street 
Railway Co., Providence, R. I.; Brooklyn 
Heights Railroad Company, Brooklyn, N. Y.; 
Boston & Maine Railroad Company, Boston, 
Mass.; Potomac Electric Power Company, 
Washington, D. C.; Metropolitan Street Rail- 
road Company (increase), Washington, D.C.; 
Brightwood Railroad Company (increase), 
Washington, D C.; Rhode Island Suburban 
Railway Company, Providence, R. I.; Bel- 
lows Falls & Saxton River Street Railway 
Company, Bellows Falls, Vt.; Detroit Citi- 
zens’ Street Railway Company, Detroit, 
Mich.; Union Traction Company (sixth 
plant), Philadelphia; Sea View Railroad 
Company, Wickford, R. I.; Stillwater & 
Mechanicville Railroad Co., Mechanicville, 
N. Y.; Glens Falls, Sandy Hill & Fort Ed- 
ward Street Railway Co., Glens Falls, N. Y.; 
Biddeford & Saco Street Railway Company, 
Biddeford, Me.; Portsmouth, Kittery & York 
Street Railway Company, Portsmouth, N. H.; 
Newton & Boston Street Railway Co: New- 
tonville, Mass.; New York, New Haven & 
Hartford R. R. Co., Forestville, Ct.; East 
Providence, R. I.; Brayton, R. I.; Waterville 
& Fairfield Railway and Light Company, 
Fairfield, Mass.; Keene Electric Railway 
Company, Keene, N. H.; Buffalo Railway 
Company, Buffalo, N.Y. (Eagle street, second 
battery); Cold Spring (third battery); Cold 
Spring (increase); Eagle Street (increase) ; 
Slack & Brother, Springfield, Vt.; Metropoli- 
tan Street Railway Company, New York 
City; American Railways Company, Joliet, 
Ill.; Lemont, Ill.; Spring Forest, IIl.; Bos- 
ton Elevated Railway Company, Boston, 
Mass.; Dayton & Northern Traction Co., Day- 
ton, Ohio, Brookville Battery, Arcanum Bat- 
tery; Indianapolis Street Railway Co., In- 
dianapolis, Ind.; Union Railroad Co. (in- 
crease), Providence, R. I. Central Station 
Lighting Plants—Georgia Electric Lighting 
Company, Atlanta, Ga.; Edison Electric II- 
luminating Co. of Boston, Boston, Mass.; 
Cincinnati Edison Electric Co., Cincinnati, 
Ohio; Detroit Edison: Company, Detroit, 
Mich.; Indianapolis Light and Power Com- 
pany, Indianapolis, Ind.; Narragansett Hlec- 
tric Lighting Co. (increrase), Providence, 
R. I.; Hamilton Electric Light & Cataract 
Power Co., Hamilton, Ont.; Cleveland Elec- 
tric Illuminating Co. (increase), Cleveland, 
Ohio; Edison Electric Illuminating Co., 
Brooklyn, N. Y.; Pawtucket Electric Co. (in- 
crease), Pawtucket, R. I.; Ediison Electric 
Illuminating Co. (14th battery), New York 
city. Isolated Plants—Brooklyn Disciplinary 
Training School for Boys, Brooklyn, N. Y.; 
Lying-In Hospital, New York city; Mrs. F. 
W. Scoville (increase), Chapinville, Ct.; 
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Joseph Milbank, Greenwich, Ct.; Howard 
Willets, White Plains, N. Y.; M. C. D. Bor- 
den, Red Bank, N. J.; R. C. Hooper, Man- 
chester, Mass.; Kinney Apartment House, 
New York city; E. S. Isham, Manchester, 
Vt.; Astor Apartment House, New York 
city; Eddy Manufacturing Company, Middle- 
town, N. Y.; United States Government, Fort 
Totten, N. Y.; C. H. Mackay, Roslyn, L. I.; 
Mrs. M. V. Clark, Pomfret, Ct.; Westing- 
house, Church, Kerr & Co., New York city. 


~—>-+—___—- 
Sixty Years of Club Life. 


Electrical men were out in force at a 
clambake given by the Olympic club at 
its home at Bay Shore, L. I., Saturday 
afternoon, September 8. This social or- 
ganization, famous for its hospitality, 
has been in existence sixty years, and no 
more attractive spot exists on the shores 
of Great South Bay than is to be found 
at its several club houses and shady 
grounds. 

The attendance of members and guests 
numbered about two hundred, and the 
bake, which was opened at four o’clock, 
proved to be of exceptional quality, and in 
the judgment of many old clam eaters 
present had never been excelled by any 
of the famous bakes of Rhode Island. 

Mr. James Kempster, president of the 
club, welcomed his associates and their 
guests with a few eloquent words, and 
while speech making was eschewed, Cap- 
tain Charles D. Sigsbee, U. S. N., re- 
sponded entertainingly to a toast to him- 
self and the navy, stating that he in- 
tended to make it his earnest purpose to 
introduce clam eating into the diet on 
board warships and throughout the navy. 

The Eighth Regiment Band furnished 
music for the occasion, and when led by 
one of the club members, Captain James 
F. Wenman, rendered most attractive 
music notwithstanding. 

Many compliments were bestowed upon 
President Kempster for the success of the 
bake and also of a delightful lawn party 
given for the first time by the club and 
attended by the ladies of the members, on 
the previous evening. 

The Olympic Club, under the energet- 
ic presidency of Mr. Kempster, has filled 
its membership and now possesses a wait- 
ing list. The members Saturday evening 


testified their appreciation of this excellent 
condition by marching to and through the 
residence of the president, adjoining the 
club house, and giving him a serenade. 

Among the electrical gentlemen in at- 
tendance were: E. M. Scribner, of Bridge- 
port, Ct.; ©. O. Baker, Jr, U. N. 
Bethell, Charles A. Scheiren, Jr., and 
C. R. Bangs, of New York city; W. 
D. Sargent, F. C. Mason and E. F. Peck, 
of Brooklyn. Mr. H. L. Shippy, a prom- 
inent electrical member of the club, was 
prevented from being present through ab- 
sence in Europe. 














